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Urinary Antiseptic of 
Clioice-fritcn therapy 
must be prolonged— 

MANDELAMINE 

Beg US Pot.OH 

Cumulative clinical experience points up 
the numerous advantages of employing 
MANDELAMINE*—the chemical combina¬ 
tion of methenamine and mandelic acid— 
in the management of urinary infections, 
especially when therapy must be pro¬ 
longed, or repeated courses are indicated. 

In contrast to the sulfonamides and strepto¬ 
mycin, administration of MANDELAMINE 
is not attended by the risk of drug-fastness,^ 
affords virtually complete freedom from 
toxic or other untoward reactions,^'^ facili¬ 
tates treatment through an rmcomplicated 
regimen, and secures optimal patient- 
cooperation. Significantly, bacteria that 
have become resistant to sulfonamides or 
streptomycin continue to exhibit full sus¬ 
ceptibility to the action of MANDELAMINE. 

1. Scudl. J. v., «nd Duca, C I • J Urol, do ba 
publlshad). 2. Carroll. G. and Allan, H. N.: 
i. Urol. SS: 674 (1946). 3. Marrlcks. I. W.: 
West Virginia M. J. 44: 157 (1948). 

ni/rx/r (rademarl: 
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/^OUTSTANDING 

FEATURES 

S l<o gsslnc upset 

2 No oietary or fluid legulahon 

3 No supplementary aciditcation 
(except when uiea-sphthng or¬ 
ganisms occur) 

•4 Wide enfihacteiial range 

5 No danger o! drug-tastness 

O Sunphcily of regimen—3 or 4 
tablets, t.i.d. 



NEPERA CHEMICAL CO., INC 

NEPERA PARK • YONKERS 2, N. Y. 
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for the modern 
medical treatment 

of hyperthyroidism 

AnHbason (mefhyl thiouracil] 'Roche- 
Organon' culminates a long search for a highly 
potent thiouracil derivative which has minimal 
undesirable reactions. It has distinct advantages 
over other known thiouracil derivatives in the 
medical treatment of hyperthyroidism. Antibason 
provides prompt action, high efficacy, and mini¬ 
mal undesirable reactions; moreover, it may be 
used with gratifying results in cases refractory to 
other thiouracil compounds. For the average case 
of hyperthyroidism, a daily dose of 200 mg of 
Antibason will usually prove sufRcient to control 
the symptoms, after which the dosage should be 
reduced to a maintenance level. Antibason is 
available for physicians' prescriptions as 50-mg 
tablets in bottles of 100 and 1000. Descriptive 
literature on Antibason is available on request. 

ROCHE-ORGANON INC. • NUTLEY 10, NEW JERSEY 

ANTIBASON (METHYL THIOURACIL) 



T.M ANTIIL4SOS—R*-?- 



HEMO-PAK Hemostatic Ab¬ 
sorbable Surgical Dressings 
consist of oxidized gauze or 
cotton in the form of sterile 
packing strips or cotton pads. 

Just remove from the sterile, 
sealed tube... place in contact 


with the bleeding surface— 
with slight pressure. Within 
two minutes—like magic—the 
material turns black in contact 
with hemoglobin, forming an 
artificial clot to effectively dam 
bleeding vessels. 




Hemo-Pak can be buried in most 
tissues with safety since—in a few 
days’ time—absorption is complete, 
with no ill effects nor local irrita¬ 
tion. 

Hemo-Pak (Brand of Oxidized 
Cellulose) is a complete hemostatic 
unit, and, requiring no cumbersome 
manipulation, provides a prompt, 
effective, and practicable means of 
controlling hemorrhage even under 
the most inconvenient and difficult 
circumstances. 


HEMO-PAli, ttrco shes: 


Hemostatic Absorbable Gauze 
Packing Strips: 

(1) 2" X 14" for hemostasis in gen¬ 
eral surgery and where suturing 
or ligation is impraakal or in¬ 
effective. 


(2) X 2Vi yds. for postnasal 
packing following otolaryngol¬ 
ogic procedures, and control of 
spontaneous hemorrhage. 



Hemostatic Absorbable Cotton Pods: 

(3) 6" X 2" for hemostasis in brain surgery. Each pad in 
sterile sealed tube or vial, packed 12 tubes to a box. 


NEW BRUNSWICK, N. J. 
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KODACHROME 
SLIDES 
NOW 

INCLUDING 
GROSS 
PATHOLOGY 

MUG/21 2 Clear cell carcinoma of kjdney. 

“MEDICHROME” SERIES MU UROGENITAL PATHOLOGY 

Trade Hark Regd TJ. S. Pat. Off. 

A series of 345 photomicrographs and gross specimens, made with 
the cooperation of Dr. M. M. Melicow, Department of Urology, Col¬ 
lege of Physicians and Surgeons, Columbia University. 

“MEDICHROME” SERIES MU2 TESTICULAR BIOPSIES 

A series of 49 photomicrographs made with the cooperation of Dr. 
Samuel L. Siegler, Dr. Robert Sherman Hotchkiss, Dr. N. Chandler 
Foot and Dr. Maxwell J. Fein. Syllabus covering the series, giving 
biopsy reports and complete case histories, available at Si.oo. 


PRICES 

Bound between glass in 
Adams Slide Binders 

Si.oo each 

In cardboard readymounts 
S.80 each 

Less 5% for 50 slides, 10% 
for 100 or more slides 

JVri/e for complete listings 
on above MEDICBROMES 


Clay-Adams Company, inc. 

141 EAST 25fh STREET * NEW YORK 10 

Showroem. cl.p ot 308 We»> WoiUngton Str.tt. CHICAG O 8. IIU 

(In writing to advertisers, please mention the journal—it helps.) 









■' i#' 



by far the most potent 
ORAL ESTROGEN 
available clinically 

In exceedingly minute doses—as little as 0.02 mg. 
(1/3200 gr.) daily— Estinyl* maintains 
tlie average menopausal patient free of 
symptoms. Even when initiating therapy 
and in the mote severe cases, unusually 
small dosage—measured in hundredths 
of a milligram—has been found effective. 


n 


[ 




1 d' 
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(ETHINM. ESTRADIOL) 






Estinyl, a derivative of tlie ovarian follicular 
Iiormone, estradiol, evokes the sense of well-being 
cliaraclerislic of natural hormone therapy. It 
acts lapidly, often completely controlling climacteric 
symptoms within a few days. In therapeutic 
dosage side effects are notably infiequent. Unique 
lespoiise to minimal dosage pennits effective 
estiogen theiapy at low cost to patients. 

DOSAGE: One Estinyi. Tablet (0.02 mg.) or one teaspoon¬ 
ful of Estinvl Liquid (0.03 mg.) daily, may be prescribed, 
reducing dosage as symptoms subside. 

ESTiIVYL Tablets, 0.02 (buJF) or 0.05 mg. (pinl^), in bottles 
of 100, 250 and 1000. 

ESTINYL Liquid, 0.03 mg. per 4 cc. (teaspoonful), in bottles 
of 4 and 16 oz. 


CORPORATION . BLOOMFIELD, NEW JERSEY 

IN CANADA. SCHERINC CORPORATION LIMITED. MONTREAL 
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WHITE 
PETROLATUM 


U.S.P. 

BAYBANK BRAND 






This unbroken sea! 
If your guarenfy 
of'sterWfyl 


__ packed under compiefely 

aseptic conditions, this new Bay bank product 
can be relied upon at all times to be 
thoroughly and dependably sterile! Despite 
the rigorous sterilization process to which 
it is subjected, the Baybank brand of 
Sterile White Petrolatum U.S.P. retains all 
of the desirable properties of white 
petrolatum—with no change in color or 
development of odor, and with the some 
consistency, viscosity, and melting point. 

For topical application—direct from 
handy collapsible tubes-to burns and 
wounds, (may be used in conjunction with 
'vaseline'* Sterile Petrolatum Gauze 
Dressings); in packs, drains, protective 
coverings; or as a lubricant for gloves, 
catheters, and instruments in diagnostic 
and therapeutic procedures. 

Exterior of tube may be sterilized by 
autoclaving for operating room use. 
Supplied in 1-oz collapsible tubes, 
packed 6 to a carton. 

baybank rr 

Division of Chcsebrougfi Mtg. Co. Cons'tf 
17 STATE STREET • NEW YORK 4, N. Y. 

•Trode-Mork 


New Abstract Service 

EXCERPTA 

MEDICA 

Fifteen journals publishing 
pertinent and reliable 
abstracts in English of 
every article in every 
available medical journal 


Journals cover Anatomy, Anthropology, Embry¬ 
ology and Histology; Physiology, Biochemistry and 
Pharmacology; Endocrinology; Hygiene and Medical 
Microbiology; General Pathology and Pathological 
Anatomy, and Bacteriology; Internal Medicine; Pedi¬ 
atrics; Neurology and Psychiatry; Surgery; Obstetrics 
and Gynecology; Oto-, Rhino-, Laryngology; Ophthal¬ 
mology; Dermatology and Venereology; Radiology; 
and Tuberculosis. 

Each journal is issued monthly, one or two volumes 
a year. 

The Williams & Wilkins Company sole distributor 
for the United States, Canada and Central America. 


Send lor the free booklet giving complete 
information and descriptions of each journal 

The Williams & Wilkins Company 

Mt. Royal and Guilford Aves. 
Baltimore 2, Md. 


A ^pRUG HAS ACTION 

and side-actions, too 


The salicylates, for instance, “acidosc” and 
the sulfa drugs may produce crystalluria. , 



The simultaneous administration of 
alkalies reduces these possibilities. 
It is effectively accomplished by pre¬ 
scribing 

"\alak 

(R) 

A carbonated, polybase 
alkaline water 

It is a zestful, refreshing, palatable 
drink which for years has distin¬ 
guished itself as a therapeutic adju¬ 
vant of choice. 

Available at all pharmacies 
Kalak Water Co. of New York, Inc. 

30 Rockefeller Plaza New York 20, N. Y. 
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- ' Therefore, more than in any other disease, it is neces 

sary in the treatment of an individual patient with 
^5 syphilis to follow a therapeutic regimen which, after 

I ^ long term study m large sertes of patients, has been 

established as satisfactory for the particular type of 
syphilis under consideration * 

MAPHARSEN 

xin fri<ie/ifca/ c^'c/iotcc ■in i/ie -tieatMient^^i/ii/ii’ 





long-term study 

More than a decade of clmicil evaluation 

large series of patients 

Over hvo hundred million injections already admin- 
istered 

satisfactory' 

High therapeutic effectiveness with notable safety 
in causing disappearance of spirochetes, healing of 
lesions and reversal of seropositivity in a large per¬ 
centage of cases 

MAPHABSEN (oxophcnarsine hydrochloride P D & Co ) is 
supplied m single dose ampoules of 0 04 Gm and 0 06 Cm , 
boxes of 10 and m multiple dose ampoules of 0 6 Cm in boxes 


•Cecil n A A Textbook of Merffeinc Pf Ilttlclph/a H D Saunders Co 

2917 p 37« 


A Af 


PARKE, DAVIS & COMPANY •DETROIT 32, MICHIGAN 
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PROMPT REPAIR SERVICE 


Cutting Loops Expertly Rebuilt. Reasonable. Send us your burned Loops. 
BAKELITE SHEATHS REPLACED 



We manufacture and Repair all types of Electro-Surgical Electrodes & Accessories. 
Prices upon request. 

GREENWALD CO., INC. 

DEPT. E GARY, INDIANA 


A book that is always welcome - - -— - - - 

because its message has remained true and alive through 2500 years. 


THE GENUINE WORKS OF 
HIPPOCRATES 

. In the classical translation of Francis Adams that pre¬ 
serves the spirit of the original. 

» Edited to give a connected picture of medicine in the 
Golden Age of Greece. 

. Printed and bound to make a beautiful volume of four 
hundred pages. 

Here is medical observation at its keenest. There 
hardly exist more accurate word pictures of sick men, 
more careful descriptions of their appearances. The 


book in its present form, free from technical annotations 
of former editions, stands out more than ever as a great 
contribution to medicine and world literature. 

“This true medical bible will interest, if not fascinate 
all students of medicine, both general and special."— 
N. Y. State Journal of Mtdkint. 

Edited and introduced by Emerson Crosby Kelly 
390 pages 8 plates $3.00 

THE WILLIAMS & WILKINS CO. 

Baltimore 2, Maryland 


When interstitial radiation 
is indicated, the ALL GOLD 
radon implant is recom¬ 
mended. 

Our Radon Implants are ALL 
GOLD-24 Karat-and 


excellent for intratumoral 
implantation. 

High temperature steriliza¬ 
tion is possible with utmost 
safety. 

Accurate dosage is assured 
because the ALL GOLD ra¬ 
don implant is sold with a 
guarantee as to radon con¬ 
tent at hour of use. 


Prices and Literature on Request. 

radium chemical company • Inc, 

570 Lexington Ave., New York, 22, N. Y. 

Chicago: MarshaU Field Annex Building 
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Penkillin Protection by the Calendar 


not hy the clock 




/ 

/ 




when 

you 


use 


Bnstol Laboratories Trademark For 

CRYSTALLINE PROCAINE PENICILLIN G IN OIL 
(300,000 units per cc) 

With Alununum Monostearate, 2% 


This remarkable development in repository penicillin 
A single injection of 1 cc. produces therapeutic blood 
levels lasting 96 hours (4 days) in 90% of patients. A 
single injection every other day is considered adequate 
for most clinieal purposes Exceptionally severe con¬ 
ditions may require more frequent dosage. 


therapy ends the need for daily injections. 



Constantly Fluid • Requires No Prolonged Shaking • Will Not Clog the Needle 
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PROMPT REPAIR SERVICE 


' -r- . . I 

Cutting Loops Expertly Rebuilt. Reasonable. Send us your burned Loops. 
BAKELITE SHEATHS REPLACED 

W I 

We manufacture and Repair all types of Electro-Surgical Electrodes & Accessories. 
Prices upon request. 

GREENWALD CO., INC. 


DEPT. E 


GARY, INDIANA 


A book that is always welcome- 


THE GENUINE WORKS OF 
HIPPOCRATES 


because its message has remained true and alive through 2500 years. 

book in its present form, free from technical annotations 
of former editions, stands out more than ever as a great 
Contribution to medicine and world literature. 

“This true medical biblc will interest, if not fascinate 
all students of medicine, both general and special.”— 
N. Y. Statt Journal of Medicint. 

Edited and introduced by Emerson Crosby Kelly 
I90 pages 8 plates $3.00 


. In the classical translation of Francis Adams that pre¬ 
serves the spirit of the original. 

. Edited to give a connected picture of medicine in the 
Golden Age of Greece. 

. Printed and bound to make a beautiful volume of four 
hundred pages. 

Here is medical observation at its keenest. There 
hardly exist more accurate word pictures of sick men, 
more careful descriptions of their appearances 


The 


THE WILLIAMS & WILKINS CO. 

Baltimore 2, Maryland 


Radon 

When interstitial radiation 
is indicated, the ALL GOLD 
radon implant is recom¬ 
mended. 

Our Radon Implants are ALL 
GOLD —24 Karat—and 


excellent for intratumoral 
implantation. 

High temperature steriliza¬ 
tion is possible with utmost 
safety. 

Accurate dosage is assured 
because the ALL GOLD ra¬ 
don implant is sold with a 
guarantee as to radon con¬ 
tent at hour of use. 


Prices and Literature on Request. 

RADIUM CHEMICAL COMPANY • Inc. 

570 Lexington Ave., New York, 22, N. Y. 

Chicago: Marshall Field Annex Building 
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The hara«smg uimaiy sjmptoms of frequency, pain, and burn- 
iug on urination can be relie'v ed in a Ingn pcrcen tage of patients 
through the simple procedure of administering Pyridium. 

In stubborn or inoperable cases, the physician can often 

S rovide the patient ivith almost immediate relief from these 
istrcssing s>mptoms during the time that other therapeutic 
measures arc directed toward alleviating the underl)mg con¬ 
dition. 

Pyridium is virtually nontovic in therapeutic dosage and 
can be adniinislercd concomitantly ^ath streptomycin, poni- 
cillm, or other specific therapy. 

Followng oral admimstration, PyTidium produces a definite 
analgesic effect on the urogenital mucosa. This effect of 
Pyriaium is entirely local; it acts directly on the mucosa of 
the urogenital tract. 

Literature on Request 


. . . for the 
Patient with 
CHRONIC 

Urinary Tract 
Infection 


r 

I 

I 

I 

! 


i 

t 


PYRIDIUM' 

(BranJ of Plienjlaio Jianiino pjndmellCI) 

MERCK & CO., Inc. RAHWAY, N. 

In Canaia: MERCK & CO , Lid. Monlrcal, Que. 


J. 
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RETROPUBIC urinary 

SURGERY 

hy TERENCE MILLIN, F.R.C.S. 

Genito-Urimty Surgeon, London 

This monograph gives in detail the methods employed in the retropubic ap¬ 
proach to a number of surgical problems. The author has had considerable suc¬ 
cess with the retropubic prostatectomy for prostatic obstructions, and also the 
retropubic operation for stress incontinence in women. The specially prepared 
illustrations are deliberately semi-diagrammatic for the sake of clarity. 

Includes Chapters on 

Prostatic Obstruction Fibrous and Calculous Prostate 

Pre- and Post-operative Care Carcinoma of the Prostate and Bladder 

Retropubic Prostateaomy Anesthesia 

Appendix of Case Analyses 

215 pages 163 illustrations $7.00 

THE WILLIAMS & WILKINS COMPANY 

Mt. Royal and Guilford Aves. Baltimore 2, Md. 


All Newi MODEL “AG” BOVIE UNIT 

Featuring Automatic Spark-Gap Adjustment 



MORE 

POWERFUL 

SPARK-GAP 

CUTTING 

CURRENT 

KEENER, 

SURER 

TUBE-CUTTING 

CURRENT 

NO 

CURRENT 
BLENDING" 


You do no current “blending” with the new “AG” 
Bovie—have no slow cutting, sputtering, balking cur¬ 
rent of uncertain characteristics. Five separate cir¬ 
cuits provide you with a distinct cutting current for 
every cutting need: i) Dependable, powerful spark- 
gap cutting current with three different degrees of 
hemostatic effect; 2) Spark-gap generated coagulation 
current; and, 3) Fast tube-cutting current, without 
hemostasis, the most effective tube-cutting current yet 
developed. In addition, wholly automatic spark-gap 
adjustment each time the unit is turned on insures 
operation at the highest level of efficiency at all times. 

You Need This 
Grealcsl Bovie of Them All 


New steel cabinet and sub-cabinet have durable ivory 
finish brown panels, chrome trim. Sub-cabinet has 
partitioned drawer for handy storage of surreal ac¬ 
cessories. Sterilizable instrument rack adjusts to 
several convenient operating positions. Complete de¬ 
tails will be sent promptly upon request. 

(In writing to advertisers, please 


V, 


WRITE FOR DETAILS 


(Mueller ani Gompanij 

408 S. HONORS STREET 
CHICAGO 12, ILLINOIS 
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for added assurance of potent penicillin 

The absolute dependability of Penicdlin Abbott is assured 
by 138 separate tests made during the production process. 
These 138 Abbott tests—in addition to those conducted by 
the Food and Drug Administration—cover such important 
factors as potency, sterility, pyrogens, toxicity, penicillin G 
content, heat stability, pH, clarity, crystallinity, and mois¬ 
ture content. They make it possible for you to use Penicillin 
Abbott tilth confidence whenever penicillin therapy is re¬ 
quired. Administration is simplified by the convenient % ariely 
of Abbott Penicillin Products—vials, cartridges, troches, tab¬ 
lets, Didcet® tablets and ointments. All are a^allable at pre¬ 
scription pharmacies c\ erywhere. For more information about 
them, just a\ rite to Abbott Laboratories, North Cliicago, III. 

‘TMedicaled Sugo^ Tablets, Abbott 

Specify; 

ABBOTT PenlcdlmP/wdadA 


weight check for potency 

t':-- ' . : . 1 

One of the 13Q separate tests made by 
Abbott in the production of depend¬ 
able penicillin. This test applies 
only to vials and other dry powder 
containers. A bulk lot of penicillin, 
powder xs bio-assayed for potency, 
and the weight of powder required 
for a cerlam number of units is 
determined. In the case of pure 
potassium crystalline penicillin C, 
for instance, a filling of 126 mg. 
indicates a potency of 200,000 
units. As the vials are filled by 
machine, frequent weight checks 
supplement the bio assays One 
senes of checks on each lot is made 

within strict Weight variation limits. 
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Second Edition 

( GYNECOLOGICAL ) 

( AND ) 

) OBSTETRICAL ] 

( UROLOGY ) 

hy HOUSTON EVERETT, M.D. 

Associate Professor of Gynecology, Johns Bopkins University, and Associate in 
Gynecology, University of Maryland; Assisting Visiting Gynecologist and Gynecol¬ 
ogist in charge of the Cystoscopic Clinic, Johns Bopkins Bospital 

Thoroughly revised and brought up to date. Doctor Everett’s valuable work 
continues to fill a necessary place in the literature. Clear and concise, practical 
and comprehensive, as before, the text embodies a wide personal experience in 
all phases of gynecology and female urology in addition to a judicial weighing of 
the opinions of others working in these fields. 

Additional material in the second edition includes a section on indirect cysto¬ 
scopy, description and illustration of the Aldridge operation for stress incontinence, 
and special attention to penicillin as a therapeutic agent in urology. In addition, 
the section on primary neoplasms of the bladder has been almost entirely rewritten, 
and many of the illustrations have been replaced or improved. 

The illustrations continue to play an important part in the value of the book. 
Not only do they support the well-written text, but they also tell their own 
connected story. They are keyed to the text and to each other. 

“Dr. Everett has produced the most complete single volume extant on urology as applied 

to women.Dr. Everett has not only been able to condense the best in tlie literature 

but has given many original and practical ideas culled from lus own practice.”— SoulUerit 
ifedicd Journal 

510 pages 220 illustrations $6.00 

/([/W'SKNS^Wl 
1K\4V[sche 1*1 




THE WILLIAMS & WILKINS COMPANY 

MT. royal and GUILEORD AVES. BALTIMORE 2, MD. 
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None 

\ 


when considering 

which androgenic preparation t^use? 

Recent conflicting statements on the relative potencies and 
use of various testosterone* products for parenteral administra¬ 
tion indicate—more than ever—the wisdom of using Council- 
Accepted androgenic preparations.^/ 

Established therapeutic claims and approved advertising 
copy ate assured with Testosterone Propionate "Rare”, the only 
androgenic preparation for^intramuscular use which bears the 
seal of acceptance of the^Council on Pharmacy and Chemistry 
of the American Medical Association. 

■^Popularly known as "male sex hormone”. 

/ 

is more potent for intramuscular use than 

TESTeS¥EI!l®ilIIE PROPIONATE 


TtslQiteroneTTop\ortate”R,aT€ ; 

1 cc.lnnpules, 5,10 and 25 mg. 

in boxes of 3,6 and 50; 
also 10 cc. vials, 25 mg. per cc., 
and 6 cc. vials, 50 mg per cc. 
Methyl Testosterone "Rare”: 
Scored tablets, 10 mg. (whiteX 
and 20 mg. (pink); bottles of 
30 and 100. 



^nc, harrison, new jersey 

Wesl Cooif Dhtribuforsi GALEN COMPANY, Richmond, Co/ii 1J2J 
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PLASTIC and 
RECONSTRUCTIVE 
SURGERY 

The Official Periodical of the 
American Society of Plastic and Reconstructive Surgery 

ROBERT H. IVY, M.D., Editor 

Plere is the first and only journal devoted entirely to this growing and im¬ 
portant specialty. As the official journal of a leading scientific organization 
in the field, it represents the highest ethical standards. 

A broad and comprehensive editorial viewpoint makes the journal valuable 
to the plastic surgery and to men with plastic problems in other branches of 
surgery. 

In addition to the best articles available on plastic and reconstructive sur¬ 
gery, the journal carries a comprehensive abstract section, and a book review 
section. Each issue is well illustrated, often in full color. 

Published bi-monthly, one volume of about 500 pages a year, beginning 
January. Subscription price per volume $ 6.00 payable in advance. 

Send your order with your remittance to the publisher 



THE WILLIAMS & WILKINS COMPANY 

Mt. Royal and Guilford Aves. 

Baltimore 2, Md. 
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for better 



Bag Cathetersl 

specify 

Your guarantee of quality, efficacy and dependability in 
elf-rctaining and htcinostatic bag catheters for every type 
of urologic procedure is to SPECIFY A. C. M. I.! 

Each catheter is individually tested for 
indntion and rate of flow. Made of pure 
latex, A. C.M.I. Bag Catheters 
embody such outstanding features a«: 

Correct size indelibly marked; 
liomogeneouB wall structure; safety 
puncture-proof tips; accurately 
gauged for size; may he 
safely boiled or autoclaved. 
Your Guarantee of Quality 
-Specify A.C. M. /./ 



see your surgical dealer... 


American Cystoscope Makers, inc. 




FREDERICK J WALLACE ^RE^1DE^T 

1241 LAFAYETTE AVENUE. NEW YORK 59, N. Y. 



iHemfiicfocm 



excellent 
visualization- 
ease of 
manipulation... 



•trite 


Crushing small calculi, 
or large fragments of vesical 
calculi, may be carried out 
under direct vision—smoothly 
and certainly—with this 
visualizing lithotrite.* 
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TWO UNUSUAL CAUSES OF RENAL HEMATURIA.^ 
HAMILTON W McKAY, H HAYNES BAIRD and KENNETH M LYNCH, JR 

Duiing the past year we have of necessity peiformed nephiectomies on 2 
patients who piesonted seveie intractiblc unilateral hematiiiia due to causes 
which we weie unable to ascertain piior to postoperative examination of the 
kidney The Ijdney in 1 case showed a vascular lesion of a papilla which we 
pretei to call a hamartoma, and the othei an inflammatory process w ith ulceration 
of a papilla These cases have stimulated us to leview the htoiature on so- 
called essential hematuria in general and on vascular ii regularities and non¬ 
specific mfectional processes of the lenal papilla m particular It is our purpose 
in this papei to piesent our 2 cases in some detail, to review the literature com¬ 
piling previously repoited cases, and to present the conclusions leached thioiigh 
our experience and investigation 

Wo should like to state that we piefer such a tenn as unexplained hematuria 
to the commonly used term essential hematuria Wo believe, as does Kretsch- 
mei, that all kidneys which bleed will show lesions of some kind if adequately 
examined “ We feel that the term essential hematui la, like idiopathic hematuria, 
connotes the picsence of some soit of obscure process which is physiological 
Randall, foi example, has postulated chionic passive congestion as n cause of 
homatuiia ’ 

CASE BEPOnTS 

Cascl (GSH No 29725 )W G , a39ycai old colored laborei, fust noticed 
blood in his urine 3 years prior to admission to the hospital on Februaiy 18, 
1947 This episode of bleeding lasted only seveial days and he did not consult 
a physician Thice months prioi to admission he again noticed blood m his 
urine and consulted us because the bleeding continued The bleeding w as not 
associated with pain or any symptoms of urinaiy tract iiritation On cystos¬ 
copy the urethra and bladder were found to be entirely normal m appeal ance 
Blood w as seen to come from the left uietei al oi ifice The left pyelogi am show ed 
no abnormality The bleeding time, clotting time, and platelet count were nor¬ 
mal, and a clinical pathologist (Di T H Byrnes) found no evidence of blood 
dycrasia m a blood smear Between this examination and his admission to the 
hospital the left kidney pelvis was cathetei ized on 3 occasions and ii i igated w ith 
1 per cent silver nitrate solution each time w ithout any demonstrable effect on 
the bleeding, which continued During this 3 month period the patient thought 
that he lost from 10 to 15 pounds in weight and prior to admission began to feel 
w eakenod and w as forced to stop w orking 

Physical examination on admission to the hospital revealed a w ell dex eloped 
and well nouiished coloied man in no distress The physical examination le- 

* Read at annual meeting, Southeastern Section, American Urological Association, 
Hollxn ood, rla , January 9, 19IS 

* J A M A , 63 2112, 1914 

> J A M A , 60 10, 1913 
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vealed no abnormalities. Laboratory studies showed a red blood count of 4,200, 
000, hemoglobin 80 per cent of normal, white blood count 6,000 with normal 
differential count, and a negative blood Kahn. The urine was grossl}'’ bloody, 
the pH 5, the specific gravity 1.016, sugar negative, albumin 2 plus, the micro¬ 
scopic examination negative except for blood. A urine culture was negative. 
Excretory urographj' showed good function from both kidneys with no abnor¬ 
malities of the pyelograms or ureterograms. A left retrograde pyelogram was 
no different from that made 3 months previously. A nephrectomy -was per¬ 
formed. Several small aberrant vessels Avere encountered at the upper pole of 
the kidney; otherwise the anatomy was unremarkable. No evidence of acute or 
chronic inflammation Avas encountered in the perinephric tissues. There AAmre no 
constricting elements about the kidney pedicle or ureter. When removed the 
kidney As'as entirely normal in appearance. The report of the pathologist (Dr. 
T. H. Byrnes) AAms as folloAA's: “The specimen consists of a kidney of normal 



Fig. 1. Photomicrograph of section through papilla showing large veins. 


shape, 4.5 by 6 by 12 cm. The cortex is smooth except for a few retention cysts. 
The substance is soft, of normal color, and shoAVS a normal ratio of medulla to 
cortex. The ureter, pelvis, and calyces are not dilated. The tip of one pyramid 
in the midportion of the kidney is slightly red. In this pyramid there is a col¬ 
lection of dilated veins with hemorrhage into the surrounding tissue (figures 1 
and 2). The veins are markedly increased in size but no increase in the number 
of A^eins is noted. One microscopic section demonstrates a rupture of a dilated 
vein into the pelvis of the kidney. There is no evidence of inflammatory cells 
or any increase in connective tissue either about the dilated A-eins or in any other 
part of the kidney. The arteries are normal in appearance. There is no evi¬ 
dence of compression of the surrounding tissues by the veins. 

Case 2. (O.M.H. No. 62900.) M. S., a 67 year old Avhite houseAvife, first no¬ 

ticed gross hematuria 4 days prior to admission to the hospital on April 15,1947. 
She had no symptoms other than mild burning on urination which she noticed 
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several hours prior to discovering the hematuria. She had had no chills. A 
review of her past history revealed no symptoms of past urinary tract disease 
despite 4 pregnancies. She gave no history of epista\is or other evidence of blood 
dyscrasia. There was no family histoi-y of tuberculosis. Physical examination 
revealed a moderately active woman for her age in no discomfort. The phys¬ 
ical examination revealed no abnormalities other than slight tenderness on pal¬ 
pation of the right upper and lower quadrants. There was no rigidity and no 
palpable mass. The blood pressuie was 130 mm. of mercury systolic and 70 
diastolic. The temperature was 98.G F., pulse 78, respirations 20 per minute. 
A catheteiized bladder urine specimen was grossly bloody with a specific gravity 
of I.OIG, pH of 5.0, a 1 plus albumin detei-mination and a negative sugar detei- 



Fia. 2 Photomicrograph of section through papilla shoeing iargo veins bone.ath pel¬ 
vic mucosa. 

mination. A urine cultuie was negative and three consecutive 24 lioui urine 
specimens showed no acid fast bacilli. The white blood count was 12,000 with 
75 per cent neutropbiles and 25 per cent lymphocytes. The led blood count was 
4.0 million and the hemoglobin 11.8 grams or 81 per cent. TJie blood Kahn 
test was negative and the blood nonpiotein nitrogen was 35 mg. per cent. The 
platelet count was 480,000, bleeding time 1 minute and G seconds, coagulation 
time 3 minutes and 39 seconds, the prothrombin time 90 per cent of normal. On 
cystoscopy the bladder was found filled with blood clots. The mucosa was nor¬ 
mal in appearance except for some edema and reddening of the right ureteial 
orifice from which blood was seen to come. A catheter was passed to the right 
kidney meeting no obstruction, but no mine was obtained. A letrograde pyelo- 
gram showed a dilated pelvis with numerous rounded filling defects in the calyces. 
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pelvis, and upper ureter (fig. 3, d,). The upper ureter was somewhat larger than 
usual. Intravenous urography showed absence of function on the right side and 
good function on the left side, although the pyelogram was bizarre in appearance 
(fig. 3, d). This latter was thought to be an anomaly of the kidney. X-rays 
of chest and bones showed no evidence of metastasis. The patient continued to 
pass grossly bloody urine and for this reason was transfused with 500 cc whole 
blood on the third hospital dajL She began to run a low grade fever with peaks 
at 100 F. On the sixth hospital daj'^ her hemoglobin had fallen to 73 per cent 
and she was again transfused v ith 500 cc whole blood. On the seventh hospital 
day cystoscopy was repeated and approximately 150 cc of blood clots were evacu¬ 
ated from the bladder. Clear urine was seen coming from the left ureteral orifice 
and blood from the right. Catheters were passed to both kidneys. Gross blood 



Fig. 3 A, Excretory left pyelogram and retrograde right pyelogram B, Bilateral 
retrograde pyelogram 

was obtained from the right; the specimen from the left kidney was clear yellow 
and contained no white cells, red cells, or albumin. A repeat right retrograde 
pyelogram showed a markedly dilated ureter and a dilated pelvis shadow (fig. 3, 
B) No dye penetrated into the pelvis. She was transfused for the third time 
on the eighth hospital day following ivhich the hemoglobin level was 84 per cent. 
On the ninth hospital day a right nephrectomy was performed through a lumbar 
incision Adequacy of the left Iddney was assumed on the basis of an unelevated 
nonprotein nitrogen blood level, good function on excretory urography, normal 
urine and despite the unusual pyelogram which suggested congenital nonro¬ 
tation of the kidney (fig. 3, B). The case was presented at a urological staff 
meeting and it was the unanimous opinion that nephrectomy should be 


perfoimed. 

On exposure of the kidney 


the pelvis ivas found to be markedly dilated and 
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tense as was the ureter as far as it could be palpated. The ureter was a bluish 
color and was fully as large as the index finger. It was ligated and severed just 
superior to the point where it crossed the iliac arteiy. The patient received 
a fourth transfusion of 500 cc whole blood on the operating table and stood the 
procedure nicely, her blood pressure rising from 110 mm. of mercury to 140 mm. 
of mercury during the operation. 

The pathological report (Dr. Paul Kimmelstiel) was as follows: “The kidney 
measures 12 by 0 by 4.5 cm. and weighs 145 gm. The capsule strips with ease 
in some portions, elsewhere it strips -with some difficulty, leaving a rather smooth, 
occasionally granular surface. It varies in color from pinkish-gray to mottled 
red at which point are encountered numerous punctate partially confluent foci 
of hemorrhage. The kidney is sectioned revealing that the calices and pelvis 
are moderately dilated and distended with blood clot. The pyramids are flat¬ 
tened at the apices (fig. 4, ri). At the lower pole is encountered a pyramid, the 
apex of which contains numerous small foci of hemorrhage and from which a 
small amount of sanguineous fluid can be expressed. The mucosa of the calyx 
adjacent to this is somewhat hemorrhagic and appears to be ulcerated at this 
point (fig. 4, B). Elsewhere in one of the upper poles a pyramid adjacent to its 
apex is also partially altered by a focus of deep red hemorrhage. All of the 
pyramids which are recognizable contain Randall’s nodes. Dilatation extends 
into the ureter. At the ureteropelvic junction the mucosa is somewhat altered 
by the presence of a small number of punctate, partially confluent foci of hemor¬ 
rhage. Histologic sections through various portions of the kidney (fig. 5), par¬ 
ticularly those including the grossly hemorrhagic papillae, show an extensive in¬ 
flammatory infiltration in the medullary and peripelvic portion consisting of 
lymphocytes, eosinophils, and In some places numerous polymorphomieloar 
leukocytes. Also there is found granulation tissue which is moderately rich in 
capillaries. Other foci of inflammatory infiltration with small round cells are 
found at the cortico-medullary junction and even in the corte.x, connected with 
occasional foci of scarring in tiie cortex. The inflammatory infiltration is found 
to be rather extensive around the peripelvic veins and in one area the histologic 
findings are suggestive of a direct continuity between a moderate-sized vein and 
a markedly inflamed portion of the calyx. In this area is also found extensive 
necrosis of the peripelvic tissue with massive hemorrhage. In the immediate 
vicinity of one of those areas are found occasional multinucleated giant cells, 
apparently buddings of incompletely developed capillaries. Interpretation: 
Focal, partially necrotizing pyelonephritis in isolated calyces with massive hemor¬ 
rhage.” 

HEVIEW' OF LITEItATUKC 

A review of the literature has discovered 18 cases diagnosed as renal varix and 
54 cases diagnosed as angioma of the kidney. 

In 1904 Fenwick reported 0 cases of a somewhat similar nature with unilateral 
hematuria in which the lesions appeared to be changes in the blood supply about 
the renal papillae.'' In 1 case, an 18 year old white woman on whom a papil- 

* Clinical C^-stoscopy. London; 1904. 
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lectomv was performed because of inlermUtent hcmaluna of 5 years duration, 
“the vessels of tlie mucous membrane covering tbc papilla ^ ^ ' 

COSO. There ivas no evidence of grmvtb. but there mas congesUon of ™ 
with extravasation of blood and an increase in the cellular stroma. ' 

case, a moman on whom a papillectomy mas performed because of I'^morrlWoC 
from the left side of 2 mcelcs’ duration, the papilla was described as bein„ m 
“bright red varicosed condition with the vessels distended with blood and some 
extravasation.” A. third ease, a 40 year old white woman with unilateral he¬ 
maturia from the right side of 2 years’ duration, mas first subjected to b 
nepbrolotny and subsequently to ncplircctoray since tlie bleeding persisted, to- 
amination of the kidney showed “dark purple papillae with extensive dilatation 
of small vessels constituting a capillary nevus or anporaa.” Tim l^ons in the 
remaining 3 cases mere not visualized and arc thereforo not included in 


our statistics. 

Pcmvick used the term varicose or varicosed in describing 2 of his cases and 
referred to the third as an angioma. Authors reporting subsequent similar cases 
have speoirioially used one term or the other. Those adherring to the belief tliat 
these lesions are varicosities have subsequently reported 10 additional cases, 
Cabot® and Pilchcri reported one each in 1009, Payne and MacNidcr 3 in 1910,’ 
Stevens one in 1922,* MacGowan 3 in' 1923,’ Priestley and Wilbur 4 in 1934,’° 
Bobbitt, Hoffman, and Wertbammer'i 2 in 1944, and Spotcr and Pollock 1 in 
1947.“ In all of these cases there was no abnormality of the pyclograms. In 
ah nephrectomy was performed because of severe, uncontrollable hematuria. In 
all except the case of Sporer and Pollock the lesion was of minute size. 

A compilation of all reported cases of angioma of the kidney was published by 
Riley and Swann in 1941“ and an additional case reported. Tliey included the 
case which Penwick had described as an angioma and 36 others. The lesion in 
most of these cases was large enough to cause a rilling defect on pyelography. 
A few were minute and caused no abnormality of the pyeiograra. These latter 
were pathologically similar to the cases reported as varices of the renal papilla. 
Of the 37 cases nephrectomy had been performed in 33, papillectomy in ono, nnd 
3 had been discovered at autopsy. In 3 cases nephrcctomj- had been preceded 
by nephrotomy and/or decapsulation. Dorman and Fowler in 1946“ bring the 
totai of cases diagnosed as angioma of the kidney to 54. They include the 3 
cases of MacGowan which they state are dehnitely cases of angioma and not 
renal varix. Wo have deleted 2 of these cases in our chart as Fenwick reports 


‘ Am. J. Med. Sci., 137: 98, 1909. 

»Ann. Snrg., 49:652,1909. 

’J. A.M. A., 67: 918,1916. 

*J. A. M. A., 79: 1302, 1922. 

*J. Urol., 9: 331, 1923. 

Proc. Staff Meet., Mayo Clinic, 9 : 348.1934 

"J. Urol., 62 : 288 , 1944. 

» J. Urol., 68: 424, 1947. 

'* Uro], & Cutan. ReV., 46 : 377,1911. 

** ff. Urol., 66: 348, 1946. 
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them as cases of varix. White and Braunstein reported an additional case in 
1946*5 and Lownes, Baron, and Lipshutz a case in 1947.*® 

The paucity in the literature of cases resembling our second case is surprising. 
They are more often referred to in the discussion of papers on essential hematuria 
than they are formally reported. In 1914 Braasch,*^ in discussing a paper by 
Spitzer*® on “continuous painless renal hemorrhage”, mentions “several” cases 
of his o-ivn in which nephrectomy was performed for intractible bleeding and the 
kidneys found to show what he called chronic papillitis. He stated that the 
urine contained a varying number of pus cells and often colon bacilli. In 1920 
Quinby*® reported 2 cases similar to our second case. The pyelograms were 
normal in both cases. In his first case “the pelvis was studded with red, punctate 
areas, especially abundant, about the orifices of the calyces” and there was no 
evidence of inflammatory reaction. Goodpasture examined the kidney and 
stated that “vascular distention, rupture, and hemorrhage” were the essential 
features and could have been caused by “injury to the thin vascular walls by some 
circulating injurious agent.” In Quinby’s second case the “pelvic mucosa was 
dark red with grayish white exudate.” Microscopic examination showed “dis¬ 
tinct inflammatory reaction and evidence of vascular injury.” Goodpasture felt 
that there was “distinct evidence of vascular injury which might be possibly 
explained on the assumption of the presence of bacteria or of a local injurious 
agent within the lesions.” There were no pus cells in the urine in either of these 
cases and the pre-operative urine cultures and cultures of the gross specimens 
were negative in both cases. Cabot in a discussion of Steven’s® paper in 1922 
correlates Quinby’s second case with 7 cases of his own with chronic infection 
of the renal pelvis and gross hematuria. He does not mention whether pyuria 
and a positive urine culture were present in his cases. In 1924 MacGowan re¬ 
ported a case with a negative urine culture in which the pathological diagnosis 
was chronic hemorrhagic papillitis.® In 1942 Cahill reported that in 14,000 uro¬ 
logical hospital admissions over a 10 year period there were 29 cases in which 
there was hematuria of unexplained origin.^® Three nephrectomies were per¬ 
formed in this group and 2 of the kidneys were found to show “chronic inflam¬ 
matory and vascular changes in the papillae.” The cases were not further de¬ 
scribed. These few cases, 3 accurately studied and reported, and some 12 merely 
mentioned, represent so far as we have been able to ascertain all that have con¬ 
tributed to the literature on this subject. 


DISCUSSION 


Our 2 cases, together with those reviewed, fall readily into two groups, one in¬ 
cluding the cases of vascular irregularities whether they be classified as renal 
varix or angioma, and the other including the cases which show lesions inter¬ 
preted by the pathologist as inflammatory in nature. 


15 J. Urol., 66; 183, 1946. 

16 J Urol., 68: 417, 1947. 

11 In discussion, J. A. M. A., 63: 2113,1914. 
18 J. A. M. A., 63: 2110, 1914. 

18 J. Urol., 4: 209,1920. 

58 J. Urol., 47; 224,1942. 
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Some of the cases in the first group show evidence of inflammatory changes 
and some do not. Bobbitt et al. believe these changes are due to the hemorrhagic 
e.\travasation from the thin-walled vessels. Payne and MacNider believe that 
the varicosed veins are themselves due to scarring in the cortico-medullary area 
caused by previous infection with impairment of venous drainage from the 
papilla. Bobbitt, Hoffman, and Werthammer attribute the formation of the 
varix to congenital weakness of the venous walls. If the assumption of Payne 
and MacNider is to be accepted, we wonder why the condition of renal varix is 
not commonly encountered in eases of pyelonephritis. Dr. Paul Kimmelsteil, 
pathologist at the Memorial Hospital, Charlotte, has suggested to us that the 
lesion in our first case and perhaps some of those reviewed in the literature be 
called a hamartoma.^ Such a diagnosis would require no explanation for the 
cause or presence of the dilated veins, a hamartoma being defined®^ as the con¬ 
genital over-development of some tissue element which belongs at the site at 
which it is found. He states that about a varix or angioma one would expect to 
have signs of compression of the tissues due to the growth or enlargement of the 
lesion. No such evidence could be demonstrated in our case. This area of com¬ 
pressed tissue has been noted in some cases reported in the literature and for 
this reason we must conclude that the first group of cases must include renal 
varix, angioma, and in our case perhaps hamartoma. 

We have combined the second group of cases under a diagnosis of hemorrhagic 
papillitis for lack of better terminology. The signs of inflammation have varied 
from very acute in Quinby’s first case to chronic in our case. The 3 cases ac¬ 
curately reported in the literature and our own case all had negative urine cul¬ 
tures. Of the 12 odd oases merely mentioned in discussions some were said to 
have had pus and sometimes colon bacilli in the urine. We wonder whether we 
may be dealing with several different pathological processes. In Quinby’s first 
case Goodpasture conceived that the injury of the vessel walls might be due to 
some “circulating injurious agent.” In Quinby’s second case Goodpasture felt 
that the lesions could be explained by the presence of bacteria or a “local in¬ 
jurious agent.” However, tissue cultures were negative in both cases. We have 
been able to offer no explanation to ourselves other than that these lesions may 
perhaps be due to some organism which we have been unable to demonstrate due 
to ignorance of its nature. Only future study can prove or abolish this postulate. 
A number of the cases included in this group seem to be cases of frank papillitis 
or pyelitis due to the colon bacillus with ulceration into a sizable vessel with 
resultant severe hemorrhage. 


TREATMENT 

We are convinced that nephrectomy is the treatment of choice in these cases 
where the bleeding is unilateral, persistent, and of a serious nature, granted 
that attempts have been made to stop the bleeding by instillation of caustics 
such as one per cent silver nitrate into the kidney pelvis, by administration of 
Personal communication, 

** Karsner: Human Pathology. Philadelphia: J. B. Lippincott Co., 1935. 
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vitamin IC, and perhaps x-ray therapy. Some authors believe that this practice 
may be dangerous, however, in that the bleeding of early malignancies may re¬ 
spond to this treatment and be disregarded. If this treatment is used, the pa¬ 
tient should be followed by periodic pyelography with malignancy in mind. 
Various types of nephrotomy, from a small incision where a finger is introduced, 
to pole to pole deep incision, have been used by many of the reporting authors 
and frequently with success. We believe, however, that the risk of overlooldng 
early malignancy is a ponderable one in such a procedure. Papillectomy in 
cases where the offending papilla is visualized may be considered by many as a 
satisfactory procedure. However, in a number of reported cases more than one 
papilla is involved and one may be easily overlooked, inasmuch as visualization 
of all the papillae requires not only a complete midline incision but assessory in¬ 
cisions up many of the calyces. Secondary hemorrhage is also a risk to be con¬ 
sidered in this procedure, and MacGowan who performed three papillectomies 
strongly recommends nephrectomy as a safer procedure. We believe, therefore, 
that nephrotomy and papillectomy are inadequate and do not recommend them. 
One must always consider the opposite Iddney, however, and where there is some 
lesion causing impaired function, all kidney tissue must be assiduously conserved, 

STOIMARY 

We have presented the case histories of 2 patients on whom we were com¬ 
pelled to perform nephrectomy because of severe intractible unilateral hematuria, 
the cause of which we were unable to determine prior to postoperative exami¬ 
nation of the kidneys. 

Similar cases reported in the literature were reviewed and summarized and 
these cases discussed together with our 2 cases. 

We arrived at the conclusion that these cases may be generally grouped under 
2 headings; 1) vascular irregularities of the papilla, including varix, angioma, 
and hamartoma; and 2) hemorrhagic papillitis, the etiology of which we were 
unable to demonstrate. It was postulated that the latter group might be due 
to some organism which we and other authors have been unable to culture because 
of ignorance of its nature. 

The treatment of these lesions was discussed and nephrectomy recommended 
in cases where conservative treatment fails to control the bleeding. 'Nephrotomy 
and papillectomy were condemned as inadequate procedures. 

We are indebted to Dr. Paul Kimmelsteil and The Heineman Foundation for 
the preparation of the photographs and photomicrographs and to Mr. Rufus 
Meigs for reproduction of the roentgenograms. 

1400 Scott Avc., Charlotte, N. C. 
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KIDNEY SUSPENSION BY USE OF FASCIA LATA 

J E STRODE 

From the Clinic, Honolulu, T H 

In a pievious publication, a method of suspending a prolapsed kidney b 3 ' the 
use of fascia lata was desciibed Dming the 16 jeai peiiod smce, this method 
has been used in 34 instances and has gnen such satisfactory lesults that it is 
felt that again calling attention to the piocedure is justified 

It must be lealized that no method of kidnej'- suspension Mill meet Mith good 
lesults unless cases are caiefullj' selected so that one is suie beyond reasonable 
doubt that the S3'mptoms complained of aie the result of the malplaced kidney 
Individuals m ith generalized visceroptosis m ith a multitude of symptoms of more 
01 less equal sever iti’ aie not candidates foi this operation 
If the patient insists that theie is pain in the region of the kidney oi along the 
course of the uietei almost invariably on the light side and that the pain is 
moic severe aftei being on her feet all day, that there have been recuiient at¬ 
tacks of uiinai3 infection fiequentl3' associated Mith chills, fever and pain in the 
right flank, and paiticulaib’ if the patient has had previous appendectomy, 
pelvic laparotomy oi gallbladdei remov'al without relief of symptoms and if 
intiav'enous pyelograms show a marked ptosis of the kidney when the patient 
IS in the erect position, usuall3 with some degree of hydronephrosis, then kidney 
suspension is indicated, and there is little doubt that the result will almost cei- 
tainly be gratifying 

The classical pictuie just presented cannot be insisted upon smce there are 
other individuals who mil be equally benefited w ho do not exhibit all the cai dinal 
mdications One cannot lay down hard and fast lules to follow but in general 
the finding of a ptotic kidney is no indication foi suigei 3 '' unless accompanied by 
symptoms very definite^ pointing to this organ as the offender 

The technique of the opoiation is so simple and easily carried out that a de¬ 
tailed description seems imnecessaiy A ludncy incision large enough to ade¬ 
quately expose the uietei, paiticulail 3 '- in its uppei half, is all that is necessary 
Abel 1 ant vessels or strands of fibious tissue that may obstruct the urefei are 
dealt w Ith in the usual mannei No difficulty in exposing the kidney is enc oun- 
tered due to its mobilit 3 If one is m doubt about aiD intra-abdommal organ 
being productive of sjmptoms, it is easy to open the peritoneum and explore the 
abdomen We have exploi ed the abdomen and i emov ed the appendix on sev ei al 
occasions thiough tins incision but so fai we have not found an appendix that 
w e thought w as pioducing s 3 mptoms 

A strip of fascia lata about 20 cm in length and 1 cm w ide is obtained (fig 1) 
It is w ov en m and out of the capsule of the low ei pole of the kidney (fig 2), being 
careful to see that it does not (ome near the pelvis wlieie it might subsequentl 3 
cause tiouble A few inteiruptcd sutuies of cotton or silk, passed thiough the 
kidney capsule and through the fascia after it Ins been placed, ma 3 seem lu¬ 
ll 
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dicated to help hold it in place. The ends of the fascia are brought through the 
muscles above the incision as shown or may be looped over the last rib, if thought 
desirable. The ends of the fascia are overlapped and sutui-ed with nonabsorb¬ 
able suture material being shortened to the point Avhere the kidney is brought 
into the most desirable position. No further effort to suspend the kidney is 
necessary. With the present tendenc}’’ to eaiij’’ ambulation, the patient may be 
up and around the next da 3 ^ The old practice of keeping these patients in bed 
for several weeks with the foot of the bed elevated is entirety unnecessary. 


a* wrjch 
cut cti 



Fig. 1 


fascia overlapped 
ard iatured t^rcuah 
rusdc layer 



Fig. 2 


Patients have been followed bj'^ use of intravenous urograms since the operation 
was first done in 1931, and no recurrence of the ptosis has been found. 

The following case reports are examples to show what we believe aie indica¬ 
tions for this operation. Preoperative and postoperative intiavenous pyelo- 
grams are included. 


CASE REPORTS 

Case 1. Mrs. P. H., a 34 year old Caucasian woman, was first treated for 
urinary infection in September 1933. Cj^stoscopic examination with catheteriza- 
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tion of the uieteis showed albumin, pus and B coh iii cultuie m quantities fiom 
the light kidney Uiine fiom the left kidney was noimal Recuriing attacks 
of pain and tendeiness in the light kidney region w ith pus m the urine occuired 
ovei a peiiod of 2 yeais Intiavenous pjclogiams shoued ptosis of the light 
kidney' with hydionephiosis and kinking of the uppei uretei (fig 3, R) At¬ 
tempts at iclief of si'mptoms by' the nse of a kidney belt pioi'ed unsuccessful. 
The light kidney was suspended on Septembei 10, 1935 Since operation, no 
recunence of iiiinaiv infection has taken place and now, 12 y'ears latei, the 
patient say s that the opeiation has been eminently' successful 

Case 3 Miss C T , a .Japanese w omaii, aged 27, complained of intermittent 
backache and discomfoit m the right side of the abdomen and right lowei 
quadiant foi the past 3 yeais The light kidney was easily' palpable and fieely 



Tig 3 A, case I (I.eft) iireoperilne intnvenous urognm, August 24, 1935 (Riglit) 
postoperative intravenous urogram, June 29, 1940 „ , , 

B, case 2 (Left) preopcrativ e intravenous urogram, September IS, 1941 (Right) post 
operative intrat cnous urogram, September 1, 1943 

movable Pelvic e\amin.ition was negative Intiayenous pyelogiams showed 
some hydionephiosis of the light kidney with consideiable ptosis and kinking of 
the uppei uietei (fig 3,B) 

The right kidney was suspended on Notemhci 4, 1941 and at the same time 
the pel itoneum m the anterioi pai t of the incision w ns opened and a small fibi otic 
.ippendLy remot ed Inti ay enous in ogi ams 2 yeai s latei show ed the right kidney 
in good position with no kinking of the uietci The patient has been reheted 
of the symptoms 

Case 3 Mis P. AV., a 28 yeai old Caucasian woman, gate a history of ur¬ 
gency', fiequcncy and huinmg on inination at mtenals foi the past 2 years 
Intravenous uiogiams on Febiuarj 25, 1935 showed definite bydionephrosis on 
the right with consideiable piolapse of the kidney The uiine at this time 
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dicated to help hold it in place. The ends of the fascia are brought through the 
muscles above the incision as shown or may be looped over the last rib, if thought 
desirable. The ends of the fascia are overlapped and sutured with nonabsorb¬ 
able suture material being shortened to the point where the kidney is brought 
into the most desirable position. No further effort to suspend the kidney is 
necessary. With the present tendency to early ambulation, the patient may be 
up and around the next day. The old practice of keeping these patients in bed 
for several weeks with the foot of the bed elevated is entirely unnecessary. 


fit whjcn 
I2jcia t 2 cm cit 



fascid overlapped 
and matured thrcuoh 
rrubde layer ^ 



Fig. 2 


Patients have been followed b.y use of intravenous urograms since the operation 
was first done in 1931, and no recurrence of the ptosis has been found. 

The following case reports arc examples to show what we believe aie indica¬ 
tions for this operation. Preoperative and postoperative intravenous pyelo- 
grams are included. 


CASE REPORTS 

Case 1. Mrs. P. H., a 34 year old Caucasian woman, was first treated for 
urinary infection in September 1933. Cystoscopic examination with catlieteriza- 
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The patient has been lehoved of hei pievious sjmptoms 
Case 5 Mibs B S , a IG yeai old giil, was fiist seen on Apiil 7, 1937, com¬ 
plaining of indeGnite abdominal pain without localization 

Uiine examination was negative Intiaicnoiis iirogiams on December 12, 
193S showed good filling of the light kidney with consideiable ptosis in the eiect 
position Theie was no evidence of a kidne 5 ’ on the left and cystoscopi le- 
vealed no evidence of a iireteial oiifiee 

The patient was seen lepeatedlj foi this indefinite abdominal pain oiei a 
peiiod of 10 yeais All examinations, including gastio-intestinal stiidi, wcie 
negative In March 1947, the patient developed fieqiienc 3 ' of iiiination, binn¬ 
ing and pain with discomfoit 111 the light loin which was moie severe when stand- 



Fia 5 A, case 5 (Left) prcoporative intravenous urogram, jMarch 13, 1047 (Right) 
postoperative intravenous ui ogi am June 23, 1947 

B, case 0 (Left) prcoporative intiavenoiis urogram, J imnrj 9, 1935 (Right) post 
operative intravenous urogram Maj 10, 1940 

mg and reheved by lying down The mine contained much pus The light 
kidney was easily palpable and lepeat intravenous uiogiams showed nioie 
marked ptosis than piexiousb, with earlj hjdionephiosis (fig 5, A) It was 
deemed advisable to suspend the light kidney and this was done on Apiil 1, 
1947 Ten weeks latei, iiitiaveiious uiograms showed the kidnej in good posi¬ 
tion and the patient w as fi ee of sj'mptoms 

Case 6 Miss G , a 20 j cai old Caucasian w oman, w as fiist seen in Decembei 
1934, with a histoiy of recuiimg attacks of pain and tendeiness m the right side 
of the abdomen and the light kidne3 legion associated w itli fieciuenC3 and buin- 
ing on uiination, gcneialh lasting foi 3 oi 4da3S 

On examination, the light kidne 3 was easil 3 palpable, enlarged and tender 
Cystoscopy with examination of \innc fiom each kidney levealed nothiiig ab- 
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showed 3 plus white blood cells in clumps. On March 4, 1934, cystoscopic ex¬ 
amination with ureteral catheterization showed very little abnormal in the 
bladder and kidne 3 '' urine specimens. Cultures from each were sterile. The 
preoperative intravenous urogram is shown in figure 4, A. A kidney suspension 
was done on hlarch 7, 1938 and the patient made an uneventful recovery. In¬ 
travenous pj’^elograms on April 9, 1938 showed the right kidne}’' in good position 
with less hydronephrosis. 

In November 1940, the patient came in complaining of discomfort especially 
in the right kidnej^ area, less in the left. Intravenous urograms showed some 
kinking of the right ureter below the renal pelvis and hj^dronephrosis but the 
position of the kidnej’’ was good (fig. 4, A). It was thought that postoperative 
adhesions probablj’’ accounted for this finding. On December 2,1940, the right 



Vir 4 4 case 3 (Left) preoperative intravenous urogram, February 1938. (Right) 
posto^^ativeTntravenU ur^ram, November 1940. 

* B, case 4. (Left) preoperative intravenous urogram, October 20, 193a. (Right) post 
operative intravenous urogram, October 23, 1938. 


ureter was dilated under anesthesia and since this time the patient 
relieved of most of her symptoms, but she still has some discomfort m 

lumbar area in spite of good position of the kidney. , ■ j r 

Case 4. Miss S. C., a Caucasian woman, aged 35, complained oi 
discomfort of indefinite duration in the right side of the abdoinen and 
lower quadrant. The pain had been more marked during the past 
The right kidney was palpable and tender. The appendix had been 


has been 
the right 

pain and 
the right 
3 weeks, 
removed 


^"urTnSysis was negative. Intravenous urograms showed ptosis of both kid- 
nej's, more on the right (fig. 4, i?). , -i. 

Renal suspension was done on November 4, 1938. The peritoneum was 
opened and the gallbladder and pelvis were explored and were negative. 
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normal The appendix looked mnocuous but it n as removed The pathological 
examination showed no evidence of inflammation 

Intravenous pjelogiams on Maich 8, 1943 showed the kidney in satisfactory 
position and she stated that she had been lelieved of the S 3 Tnptoms foi which 
she w as operated upon 

Case 8 j\Iis E hi, a Caucasian woman, aged 40, was first seen foi pain in 
the right uppei quadiant and back, m Januaiy 1935 During 13 months of 
observation she had fiequent attacks of this pain associated with nausea but no 
vomiting There w as some tenderness in the region of the gallbladdei but on 
investigation this oigan filled well and emptied noimallj Uiine examinations 
weie negative Pelvic examination was negatue 

Intravenous uiogiaphy showed lathei maiked ptosis of the right kidnej with 
some hydronephiosis (fig C, B) At operation on June 26,1936 the right kidney 
was found freelj' mot able The kidnev was suspended by fascia in the usual 
manner Subsequent x-ray studies 11 vears aftei suspension show cd the kidney 
in good position 



Fig 7 Case 9 (Left) preoporative intravenous urognm, August 1, 1942 (Right) 
postoperative intravenous urogram, October 5,1944 

This patient has been an employee of The Clime before and since operation 
and has come under daily observation She states that she has been fiee of the 
symptoms above enumciated since the kidney was suspended 

Case 9 Mis T , a 24 yeai old Japanese woman, was hist obseiied on July 
31, 1944 She had had 3 pievious piegnancies The histoiy levealed that the 
patient had had inteimittent attacks of pain m the light side and m the ap¬ 
pendix region foi the past 3 yeais On examination theie was lathei acute 
tenderness ovei the appendix region 

The blood count show ed 13,800 w hite tells and 02 pei cent polymorphonuclear 
leucocytes The uiine examination was negative Pehic examination was 
negative The patient had been told piexiouslj that hei tiouble was due to a 
“floating kidney ” Intravenous pyelograms showed consideiablo ptosis of the 
right kidnev w ith model ate hj dionephrosis (fig 7) 

IVe were in doubt as to whether her sjTnptoms weie due to hei appendix or to 
her kidney so decided to take caie of both 

Operation w as perfoimed on August 4,1944 and the kidney w as suspended by 
fascia in the usual manner The peritoneum was opened and the gallbladder 
and pelvic oigans were explored and were negative The appendix did not 
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appear to be causing trouble but it was removed. jN'Iicroscopic examination 
showed no definite evidence of active inflammation. Intravenous pyelograms 
3 months after operation showed the kidney in good position and the patient 
stated that she had been completely relieved of the pain which she had before. 

DISCUSSION 

A number of years ago, suspending prolapsed kidneys became quite a fad but 
fell into disrepute because of two reasons; 1) Proper selection of cases for the 
operation was not possible; 2) the method used in suspending the kidney was not 
adequate and manj’’ recurrences took place. 

As pointed out at the beginning of this discussion, a few individuals will present 
a more or less clear-cut picture in ivhich suspending the kidney will prove to be 
almost always successful while others will get an equally good result when the 
picture presented is less tj''pical. The two most suggestive findings are pain in 
the right loin or right quadrant associated with recurring attacks of urinary 
infection. In thin individuals the kidney is palpable, easily moved about, and 
frequently tender. Undoubtedly, practicalty all symptoms produced by a 
ptotic kidne 3 ’- are due to urinarj'- obstruction at or near the ui'eteropelvic junc¬ 
tion. Rarelj’’ will suspending the kidney be indicated unless there is evidence of 
some degree of hj-^dronephrosis. 

Intravenous urography has been the greatest aid in substantiating or ruling 
out the clinical impression that the patient’s symptoms are due to the malplaced 
Iddney. Pictures of the kidneys and ureters made at 5, 10 and 15 minute in¬ 
tervals after intravenous injection of 20 cc of 35 per cent diodrast with the 
patient supine, and one after 20 minutes with the patient erect ivith no pressure 
on the abdomen, usually gives the desired information. Some individuals 
excrete the dye so rapidly that it may be necessary to take the erect picture 
earlier than 20 minutes to outline the pelvis and ureter adequately. 

Trouble with the appendix comes up most frequently in the differential 
diagnosis and n^hen tins point I'emains uncertain, v e have no hesitancy in open¬ 
ing the peritoneum and removing this organ at the time the kidnej^ is suspended. 
The pelvis may also be explored if thought advisable and abnoimalities dealt 
with at the time or subsequently, as indicated. Needless to say, adequate in¬ 
vestigation of the gallbladder, gastro-intestinal tract and pelvis is made pre- 
operatively as deemed indicated. 

It has not seemed advisable to use fascia for suspension of the kidney when it 
was necessary to drain the region of the kidney, as, for instance, when a portion 
of the kidnej'^ was resected or, for any reason, the pelvis or uietei was opened, 
or when adequate circulation to a portion of the Iddney seemed questionable. 

Transplanted fascia tolerates infection pooity. 

Treating ptosis of the kidney, that is causing symptoms, conservatively, has 
in our experience been most unsatisfactory. It is difficult-almost impos- 
sible-to construct any appliance that will hold the kidney m place that does not 
cause the patient almost equally distressing symptoms from p-essure. In the 
treatment of renal ptosis it has been our policy to be conservative for we believe 
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relatively few of these cases should be subjected to surgery. During a 16 year 
period 34 cases were subjected to the operation under discussion, and it is be¬ 
lieved that this indicates that we have been conservative. Two of the 34 oases 
occurred in men, and all but one on the right side. I know of no plausible ex¬ 
planation to e.xplain these findings, unless it is due to the normally lower position 
of the kidney on the right because of the liver. Pregnancy does not seem to be a 
contributing factor. 

Careful selection of patients with nephroptosis for operation and the use of 
fascia—obtained usually from the leg or occasionally from the kidney incision 
itself—have brought results that are most gratifying. It is by no means the 
only satisfactory way of suspending the kidney but in our hands it has been the 
most satisfactory. 
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REPORT OP POSTOPERATIVE SURVIVAL OF TWO CASES OF 
MALIGNANCY: 1) CARCINOMA OF THE ADRENAL CORTEX- 
2) WILMS’ TUMOR IN AN ADULT 


MARTIN J. LOEB 

From the Bronx Hospital, New York, N. Y. 

In 1941 I reported a case of “Adrenal Carcinoma Without Endocrinological 
Symptoms” in the Journal of Urology (vol. 45, p. 785). Again, in 1943, I re¬ 
ported in the same journal (vol. 50, p. 268) “A Case of Wilms’ Tumor’in an 
Adult.” It is the purpose of this paper to give a brief review of these cases and 
their current status. For complete reports, with illustrations, the reader is 
referred to the original papers. 


CAHCINORIA OP THE ADRENAL CORTEX 

C. S., aged 57 years, had been ill 2 years. She was admitted to the Bronx 
Hospital November 11, 1939. The chief symptoms were loss of 40 pounds in 
weight, and weakness. 

Cystoscopy, x-rays, and pyelograms revealed a normal left kidney. A large 
mass occupied the right side of the abdomen and displaced the kidney dowmward 
in the following manner: The outer border of the Iddney faced downward and 
the upper pole outward. The pelvis of the kidney was directed upward, the 
kidney maldng a right angle with the spine. Perirenal insufflation disclosed a 
large mass which was not connected with the kidney. 

The patient was operated on in November 1939 and an adrenal carcinoma, 
which weighed 1100 gm. was removed. 

The microscopic report is as follows: There was a marked cellular tumor which 
was limited by a thick connective tissue capsule. Cellular components of tumor 
were essentially of small and large polymorphic, slightly eosinophilic or neutro¬ 
philic cells with distinctly granular cytoplasm. Nuclei were frequently markedly 
hyperchromatic, varied considerably in size and occasional multinucleated cell 
forms and evidence of active cell division are noted. Stroma was rather sparse 
but well vascularized. Tumor cells comprised solid masses which often were 
the seat of hemorrhagic necrosis. The cell outlines were indistinct, the individual 
elements blending imperceptibly with one another. No evidence of papillary 
structure or lumen formation was present. There was an occasional suggestion 
of perithelial arrangement. In general, cell structure was identical with that 
seen in adrenal cortex, although no clear zonal demarcation was evident. 

The patient was subjected to radiation therapy, a total dose of 11,750 R. 
during a period of about 4 months. The treatment was applied anteriorly, 
posteriorly and laterally. 

The patient on admission to the hospital weighed 142 pounds; after operation, 
134 pounds. Subsequent to that, she gained weight and gradually improved. 

The patient was examined inmy officeon November 1,1948. X-ray examination 
of the chest, skull and long bones revealed no abnormalities. The patient’s 
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general condition was good except that she was obese. Her height was 6 feet, 
1 inch; her weight 175 pounds; her weight today is about the same as in 1937 at 
which time her symptoms of loss of weight and general weakness began. Her 
blood pressure was 140/80. The blood chemistry was slightly elevated. The 
blood count is normal. 

The condition of the patient today, 9 years after operation and postoperative 
radiation, is excellent. She is able to attend to her work and take care of her 
family. Since she belongs to a low income group, the entire household burden 
rests upon her. 

WILMS’ TUMOR IN AN ADULT 

F. A., a 49 year old housewife, was admitted to the hospital in November 
1941. Apparently she had some symptoms referable to the right lumbar region 
for about 1 year. About a week before admission, the patient suddenly began 
to have severe pains in the right lumbar region. These pains were sharp and 
constant. The pains radiated to the front of the abdomen and inguinal region. 
At the same time urgency and frequency manifested themselves and later on, 
inability to void. Bloody urine was obtained by catheterization, after which 
she was able to void. The inability to urinate was caused by obstruction from a 
clot which formed in the bladder. 

Cystoscopic examination revealed old bloody urine in the bladder. Catheters 
were inserted into the ureters. On the left side the catheter reached to the pelvis 
of the Iddney and on the right side to about 4 cm. below the ureteropelvio 
junction. Bloody urine was obtained from the right side. The blood was old. 
There was no function on the right side. There was good function on the left 
side. Indigo carmine returned from the left side within 5 minutes; none from 
the right side. Bilateral pyelograms were done. The urine obtained from the 
right kidney was too bloody to be examined. The culture showed growth of 
staphylococci. 

The pyelogram on the left side showed normal filling of the pelvis and calyces. 
On the right side there was gross enlargement of the liidney shadow over its 
upper pole with elongation and distortion of the superior calyces. A communi¬ 
cating area was also filled with contrast medium. These findings indicated a 
cystic mass in the upper pole of the right kidney. 

The pre-operative diagnosis was carcinoma of the kidney. 

A right nephrectomy was done November 11, 1941. 

Radiation treatment was subsequently given by Dr. J. Freid at his office. 
She received a total dosage of 4200 R. 

One microscopic section exhibited characteristic cellular morphology of this 
tumor. It was a cellular neoplasm consisting chiefly of spindle cells. These 
cells ran in various directions but in some areas had a distinctly unidirectional 
character. Some of the cells were polyhedral, varying in shape from oval to 
round with a rather vesicular nucleus. Scattered cells displayed definite hyper- 
chromatism. The general appearance was that of a sarcoma of spindle cell 
variety with interspersed areas of what appeared to be definitely smooth muscle 
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A. Tumor projecting from ureteral orifice in about 25 per cent. 

B. Bulge in ureteral ridge. 

C. Edema and congestion of ureteral orifice. 

D. Trickle of blood from orifice after vaginal or rectal manipulation. 

E. Obstruction, either complete, or a mushy resiliency on attempted 
passage of catheter. 

F. Decrease in function on involved side. 

8) Roentgenograpliic studies may reveal; 

A. Hydronephrosis on affected side. 

B. Goblet shaped filling defect in region of tumor. 

C. Metastases in bones or chest. 

9) Treatment: Treatment of choice is extraperitoneal nephro-ureterectomy 
with segmental resection of bladder. If necessary to do operation in 2 
stages, remove tumor at first operation. Be certain tumor is malignant 
(frozen section if in doubt) before radical resection is done. Pre- and 
postoperative radiation probably of little value. 

10) Pathology: There is great confusion over nomenclature but probably 60 
per cent of the tumors are papillary and 40 per cent are solid carcinomata. 

11) Metastases: 34 per cent. Most frequent sites are retroperitoneal lymph 
nodes, liver, bones, and lungs. 

12) Results; Confusing because of inadequate follow-up. 

A. Postoperative deaths, about 25 per cent. 

B. No patient living more than 4 years postoperative died of metas- 
tases. 

C. Of 40 patients reported well only 14 were followed 4 or more years. 
One case was well 13 years; one, 12; one, 11; one, 9; two, 8; two, 
7; and one, 6 years after operation. 

13) Follow-up: The patient should be examined every 3 months the first year 
after operation, every 0 months the second, third and fourth years, and 
yearly thereafter. The examination should consist of a general physical 
examination, pelvic or rectal examination, cystoscopic examination, and 
x-ray of lumbar spine and pelvis. 

CASE REPORT 

An unmarried 61 year old woman was first seen in consultation on May 12, 
1941, complaining of hematuria. She had never had any urinary complaints 
until the sudden appearance 24 hours previously of painless, gross hematuria 
which had persisted, and was unaccompanied by other urinary symptoms. The 
past history was relatively unimportant. There had never been any urinary 
disturbances. The menstrual periods had ceased in about 1920 after a normal 
menstrual life. She had had moderately advanced hypertension for 30 years, 
but had never had symptoms from it. The physical examination was essentially 
normal. The patient was moderately obese. The blood pressure was 200/100. 
There was no abdominal or costovertebral angle tenderness and no masses. Rec¬ 
tal examination revealed no abnormalities. The catheterized urine was grossly 
bloody; the culture was sterile. The 2 hour phenolsulphonphthalein function 
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test revealed only 50 per cent excretion. The e.vcretion curve showed 15, 10,10 
and 15 per cent in 15, 30, GO and 120 minutes. The blood nonprotein nitrogen 
was 32 mg. per cent. 

An intravenous utogram taken on May 13, 1941, showed a noimal light, and 
an impel fectly filled loft kidney The ureters were not visualized. 

Cystoscopie examination on May 14, 1941 levealed grossly bloody urine and 
a noimal bladder. Neithei urine noi blood was seen emerging from either ure¬ 
teral orifice. The left oiifice was catheterized with a No. 7 pointed tip catheter. 
Mild obstruction w as encountered just inside the ureteial oiifice and the catheter 
passed all the waj' up the uietei with some difficulty. Clear urine drained fiom 
the catheter, a cultuie of which was negative. A plain x-iay was normal. A 



pyelo-uieterogram using 37 cc of opaque medium showed a large hydi onephrosis 
with dilated, blunted calyces. Tlie uretei was moderately dilated to a point just 
above the bladder wheie theie was an acute narrowing for a few' centimeteis, 
then a moderately dilated area below this (fig. 1). A diagnosis of uieteral tumor 
w'asmade. There was no gioss hematuria aftei this examination. 

On May 23, and June 3, 1941 attempts were made to catheterize the left uic- 
teral orifice to obtain a differential phenolsulphonphthalein function test, but 
each time the tip of the catheter obstructed 1-2 cm. inside the orifice and did 
not drain. 

It w-as thought that there was enough evidence of a uieteral tumor to warrant 
an exploiatory operation. On June 10, 1941 the lowei meter was ex¬ 
plored through a left gridiron, extiapcntoneal incision The meter was normal 
as it emerged fiom the bladder. Approximately 1.0 cm. above this point the 
ui eter became dilated and for about 5.0 cm. was filled w ith a solid tumoi. Thei e 
was no evidence of extension of the tumor thiough the ureteral wall Above 
the tumor area the ureter became dilated and thin walled, and the lumen was 
fiee of palpable tumoi mass. The uretei was icsected fiom the bladder with a 
small maigin of bladder wall; then freed upward to the kidney. The kidney was 
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onlj'- slightly enlarged; the dilated pelvis was extrarenal, and the kidney pedicle 
was unusuallj'- long. After the kidney was freed by blunt dissection it was 
brought down into the gridiron incision so that the pedicle was exposed, clamped, 
ligated, and cut, and the entire kidnej'’ and ureter removed. The postoperative 
course was uneventful. The blood pressure fell to near normal after the op¬ 
eration, but as soon as the patient became ambulatory it rose to the former level, 
where it has remained since. It has not increased since the operation, however. 

The gross specimen I’evealed the tumor mass occupying a space of about 5.0 
cm. in the lower ureter. The ureter was about 2.0 cm. in diameter at this point 
and above this area was dilated and thin wailed, but the mucosa above the tumor 
was normal. The kidney pelvis was dilated. The renal substance showed some 
scarring. Microscopic sections of the tumor showed a papillary carcinoma. Nu¬ 
merous sections through the tumor revealed no invasion of the ureteral wall 
(figs. 2, 3, 4). 

For the first year following the operation the patient was examined every 3 
months, and the next 2 years at 6 month intervals. The last examination, until 
recent^’’, was 4 years after the operation. The last examination was on Feb¬ 
ruary 28, 1948. There has been no evidence of recurrence of the tumor as evi¬ 
denced by abdominal mass, pelvic mass or induration, and cystoscopic exami¬ 
nation has revealed a normal bladder. 

In conclusion, a case of primary carcinoma of the ureter has been presented. 
The preoperative x-ray findings suggested a ureteral tumor. At the time of 
operation there was no gross evidence of extension or metastases. The entire 
ureter and kidney were removed through an extraperitoneal lower gridiron in¬ 
cision. The patient has remained well and has had no evidence of recurrence 
of the carcinoma after being followed 6 years and 10 months. 


SUMMARY 

A case of primaiy carcinoma of the ureter has been presented. It is unusual 
in only one respect. The patient has been followed closely for nearly 7 years 
after the original operation and is alive and well, with no evidence of recurrence. 
This is the tenth case that has been followed more than 6 years. The literature 
on the condition has been reviewed and summarized and the bibliography is 
brought up to date. 


11 East Chase St., Baltimore 2, Md. 
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CARCINOMA OF THE URETER. REPORT OF THREE CASES' 

W H BROOKS 

In 1 lew of tile relative rant}’ of piimaty tumois of the ureter, 3 cases of pii- 
maij caicmoma aie hcio lepoited 

C-VSE nCPOUTS 

Case 1 G V R , a locomotive engineer, aged 48, was admitted to St Luke’s 
Hospital on Novembei 8, 1941 aftei suffenng for 24 houis inteimittent attacks 
of colicky pain in the right flank radiating anteiioily and do\™ward toward the 
uimaiy bladdei A diagnosis of light ureteral calculus was made, and I was 
asked to see the patient 

On cystoscopic examination no mine came from the light uretei and none 
could be aspiiated from the uieteial catheter owing to an obstruction about 4 
cm inside the light ureteral orifice Bilateral pyelograms demonstrated a small, 
stone, with the tip of the catheter lying above it, in the lower portion of the 
right meter, theie was evidence of extiaiasation of the skiodan solution into 
the periureteral tissues with no dye in the right uietei oi pelvis (fig 1) A diag 
nosis was made of impacted calculus in and perforation of the lower portion of 
the light uretei 

At opei ation, the uretei w as dilated about 3 times noi mal size, and great edema 
and inflammation of the peuureteial tissues were present There was a tear 
in the ureter 2 inches above the ureteroiesical junction with moderate extia- 
vasation of uiino Because of this rupture and an impacted calculus at the light 
uieteioiesieal junction, which could not be removed because of the infiammatoiy 
and Liable condition of the meter, ureteiocutaneous anastomosis was performed 

The patient, greatly depressed over the uicteiostomy, elected nephrectomy 
Twelve days after the first operation, nephio-meterectomy was accomplished m 
1 stage, and papillarj^ caicmoma of the upper segment of the uretei was dis¬ 
covered on pathologic examination 

The pathologic lepoit, made by Di Lucien Y Dyienforth, follows “The 
specimen is a soft, discolored, enlarged kidney with a dilated, edematous uretei 
Dilatation of the supeiioi cahx, focal areas of abscess and necrosis, a generalized 
intense swelling thioughout the kidney, aiteiioscleiotic changes m the renal vas¬ 
cular system and glomerular tufts are noted A new growth arises from the 
lining epithelium of the upper portion of the ureter about 1 inch below the 
lueteiopelvic junction and extends beneath the mucosa It forms rosettes and 
papillary patteins of spindle shaped epithelioid cells (fig 2) Atypical staining 
and mitotic figures aie piesent Various sections show that it is confined to a 
short space m the upper thud of the uretei Diagnosis Papillary carcinoma of 
the uretei, chronic and subacute pyelonephritis, suppmative pyelitis and 
nephrosclerosis ” 

* Road at annual mcctinK, Southeastern Section, American Urological Association, 
Iiolly^^ ood, ria , January 9,1948 
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The patient made an uneventful recovery and was discharged from the hospital 
on December 8. During the 6 years that have elapsed since that time, repeated 
examinations have given negative results, and he has continued his railroad work. 



Fig. 1. Case 1. Retrograde pyelogram showing small calculus in lower segment of right 
ureter and extravasation of contrast medivim outside ureter. 





Fig. 2. Case 1. Low power photomicrograph of epithelial neoplasm from upper portion 
of ureter. Diagnosis: Papillary carcinoma. 


Case 2. H. S. W., a man aged 59, was admitted to St. Luke’s Hospital on 
August 29, 1947. On two successive nights, 10 days prior to admission, he had 
had a chill followed by temperature of 103 to 104 F., and elevation of temper¬ 
ature to approximately 103 F. had continued daily since that time. His family 
physician had given him 300,000 units of penicillin daily along with sulfa drugs 
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for 6 days immediately preceding hospitalization, and his only complaint had 
been feeling tired when the temperature was elevated. Five weeks previously 
he had undergone repair of bilateral inguinal hernia, mth catheterization the first 
night postoperatively, and had been discharged from the hospital 14 days after 
the herniorrhaphy. 

On admission, the temperature was 103.4 F., and there was a 1 to 2 plus prosta¬ 
tic enlargement. The urine contained 10 to 15 white blood cells and 1 to 3 red 
blood cells per high power field. The prostatic smear showed an occasional 
white blood cell. The blood count was led cells 3.0 million with hemoglobin 08 



Fig. 3. Case 2. A, Retrograde pyelo-urcterogrnm showing moderate hydroncphrosi.s 
and filling detect in upper segment of ureter. B, Shoning details of growth appearing ns a 
firm white mass on lower margin of ureteral defect. 


per cent (11.5 gm.), white cells 41,150, stab forms 0, segmented forms 90, Ij'm- 
phocytes 3 and monocytes 1. With symptomatic treatment, the temperature 
returned to normal by lysis on the fifth day of hospitalization. 

On September 3, indigo carmine appeared from the right ureteral orifice in 4 
minutes after injection intravenously in 4 plus concentration and from the left 
ureteral orifice 5 minutes after injection in 3 plus concentration. A No. G 
ureteral catheter was passed up each ureter without difficulty', and from the one 
on the left, after it had passed 20 cm., a hydronephrotio drip was obtained and 
50 CO. of grossly clear urine was aspirated from the left renal pelvis. 

Retrograde pyelograms revealed a filling defect in the left ureter (fig. 3, A) 
about 2 cm. long and appro.ximately 2 inches below the ureteropelvic junction 
with moderate dilatation of the ureter and renal pelvis above it. The next day. 
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intravenous pyelograms likewise showed moderate dilatation of the left renal 
pelvis and upper portion of the ureter. A diagnosis of tumor of the left ureter 
was made. 

On September 10, nephrectomj’- and partial ureterectomy were performed. 
A small abscess about 2 inches below the ureteropelvic junction ■with necrotic 
ureteral wall and surrounding inflammatory area was present. At the lower 
margin of the abscess cavity a golden yellow new growth about | cm. by | cm. 
in diameter apparently arose from the mucosa of the ureter. It was attached 
to and had extensively invaded the ureteral wall. 

The pathologic report was as follows; "The specimen consists of a Iddney with 
8 cm. of ureter attached. There is a rupture of the ureter 4 cm. below the renal 
pelvis (fig. 3, B). The outer layers of the ureter at this point are covered by 
fibrous and granulation tissue. A yellow mass in the wall of the ureter measures 



Fig. 4. Case 2. Low power photomicrograph showing transitional type of epithelium 
comprising tumor. Extension of cell groups into dense matrix is seen where break occurs 
in basement membrane. 

0.3 cm. in diameter. Beneath this mass there is a papilloma in the mucosa also 
measuring 0.3 cm. in diameter. There is a redundanc}'^ of the epithelial lining 
of the ureter belmv the ureteropelvic junction. Dense scirrhous proliferation 
and thickening of the supporting connective tissue are present (fig. 4). The 
mucous membrane is redundant and contains darkly stained cells ranging from 
spindle to round form. There is a group of these cells ivithin the sclerotic 
matrix. Response of granulation tissue to inflammation in the mucous mem¬ 
brane is pronounced. Diagnosis: Scirrhous carcinoma of the wall of the ureter.” 

High voltage roentgen therapy was instituted postoperatively, and follow-up 
cystoscopic studies have been carried out. There has been no evidence of 
recurrence up to the present time. 

Case 3. R. T., male, aged 51, was referred on August 9,1947 because of pain¬ 
less hematuria of 24 hours’ duration. There had been occasional sharp pain in 
the left flank and left lower quadrant of the abdomen for 2 months and pain 
intermittently in the lower part of the back for 3 years. 

On physical examination, slight tenderness to jar percussion was noted over the 
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left renal aiea. There was giossly bloody urine. The blood count was red 
cells 4.13 million with hemoglobin GS per cent (11.5 gm.), white cells 4,300, 
polymorphonuclears SO per cent and lymphocj'tcs 44 per cent. 

Two days after admission, on cystoscopic e.xamination, pink urine dribhled 
from the left ureter in small amounts at intervals. Indigo carmine, injected 
intravenously, appeared from the right ureteral orifice G minutes after injection 
in 4 plus concentration; no dye appeared from the left ureter in 15 minutes. A 
No. 5 uieteial catheter was passed up each ui-eter easily. Grossly bloody urine 
drained from the left catheter. Bilateral retrograde pj'elo-ureterograms re¬ 
vealed duplication of the renal pelvis and upper portion of the ureter on the 
right side. On the left side there was slight but definite hydronephrosis. The 
left ureter was dilated 1 cm. in its lower third from the level of the sacrum to just 
below the promontory of the sacrum where the dilatation ended abruptly. It 



Fig. 5. Case 3. Retrograde pyelo-ureterogram showing filling defect at junction of 
lower and middle thirds of left ureter 

was thought at this time that the dilatation and obstruction in the lower portion 
of the left ureter might be due to an accumulation there of blood clots. 

On August 15, four days after the first e.Aamination, cystoscopy revealed 
grossly clear urine in the bladder. After a catheter was passed up the left ureter 
for a distance of 7 cm. grossly clear urine was obtained. A left ureterogram 
demonstrated a rounded, 1 cm. filling defect in the left ureter at a point about 2 
cm. above the brim of the bony pelvis. The uieter and renal pelvis above weie 
entirety normal in appearance. 

On August 20, the patient had a chill and there wore signs of infection of the 
upper portion of the urinaiy tract on the left side (fig. 5). Two days later 
the blood urea was 41.3 mg. per bundled cubic centimeters of blood. A ureteral 
catheter, from which a hydroncphrotic drip was obtained at 7 cm. up the left 
ureter, was fixed in place as a retention catheter. Sulfadiazine was administered 
and on August 25 the temperature returned to normal. A ureterogram at this 
time again demonstrated the filling defect in the lower portion of the left ureter. 
Since this finding remained constant, a diagnosis of primary tumor of the lower 
segment of the left ureter was made. 

The ne.\t day nephro-uieterectomy was performed. About 2 inches above the 
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Fig. 6. Case 3. Photograph of left kidney and ureter showing new growth 



Fig 7. Case 3. A, Lou power photomicrograph showing papillary nature of intra- 
ureteral tumor. B, High powci photomicrograph of tumor shown in A, demonstrating 
large vesicular nuclei and mitotic figures. A blood vessel appears at upper right. Diag¬ 
nosis Papillar 3 ’' carcinoma with squamous metaplasia. 
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urinary bladder the ureter was dilated to about IJ cm. in diameter and a firm 
tumor mass could be palpated at this point through the ureteral wall. The 
ureter was removed in its entirety, including a small cuff of the wall of the bladder 
surrounding the ureterovesical junction. 

The pathologic report was: "The specimen consists of a kidney and entire 
ureter. Three centimeters from the lower end of the ureter there is a peduncu¬ 
lated fungating mass, with a similar mass just below it measuring 0.3 cm. in 
diameter (fig. 6). Section through the fungating mass shows it to be composed 
of broad papillae (fig. 7, 4) rvith a thin connective tissue core lined by broad 
sheets of large cells with large vesicular nuclei (fig. 7, B). There are atypical 
staining and occasional mitotic figures. Sections show the tumor formation to 
be confined solely to the mucosa and not to penetrate it. Section of the small 
mass shows it to be composed of a redundant mass of mucosa. Sections of the 
kidney show some slight arteriosclerotic changes and a few small areas of abscess 
formation. Diagnosis: Papillary carcinoma of the ureter rvith squamous 
metaplasia, early sclerotic changes in the kidney and abscess of the kidney.” 

The postoperative course was uneventful and there has been no evidence of 
recurrence up to the present time. 

406 St. James Bldg., Jacksonville 2, Fla. 
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THE ROLE OP URETERO-INTESTINAL ANASTOMOSIS IN 
GYNECOLOGY AND FEMALE UROLOGY^ 

LAWRENCE R. WHARTON 

Until fairlji' recently, uretero-intestinal anastomosis was performed quite 
rarely. This was because of the unfavorable results and high mortality that 
attended this operation. In recent years, this situation has changed, largely 
because of chemotherapy, simplification and improvement in the technique of 
the operation. At the present time, using the simpler techniques, the actual 
operative mortality of the procedure has almost been eliminated. For example, 
in 1948, Lanman (personal communication) reported that in the Children’s Hos¬ 
pital in Boston, they had performed ureteral implantation on 50 patients without 
death. It should be stated that these cases were carefully selected beforehand, 
and practically all were children with exstrophy of the bladder. Almost invari¬ 
ably, only one ureter was implanted at a time and ample time was allowed 
between implantations to permit adequate recovery. The absence of malignancy 
eliminated the need for urgency. This series, as well as others, proves that the 
operation itself, when performed accurately and simply, under favorable condi¬ 
tions, should carry a low mortality. 

In other groups, however, especially older persons with malignancy of the 
bladder or urethra, the situation is entirely different. In such cases, numerous 
authors have found the operative mortality fully twice as great as in the absence 
of malignancy (Marshall and Gardner, Hinman and Weyrauch). Also, postop¬ 
erative complications are greater. Hence, any surgeon whose group of ureteral 
implantations includes a considerable per cent of malignancies, may expect a 
higher incidence of complications and a greater mortality. 

Even under the most favorable circiunstances, however, in the absence of 
malignancy, and with a normal upper urinary tract, this operation carries a cer¬ 
tain degree of unpredictability, as far as the resultant function of the kidneys is 
concerned. Using a uniform technique, we get a perfect anatomical result in one 
case, whereas in the next it is followed by a marked hydronephrosis, at times even 
by complete ureteral occlusion for a few days. At times, this hydronephrosis 
may persist and result in a fimctionless kidney which may later require removal. 
There is hardly an operator who has performed many ureteral implantations, who 
has not been compelled to do one or more pyelotomies to relieve anuria that occa¬ 
sionally follows operative ureteral edema. Almost invariably, this edema sub¬ 
sides in 5 or 6 days, the ureters begin to drain normally into the sigmoid, and the 
pyelotomy closes spontaneously. Nevertheless, during these anxious days of 
uncertainty, most surgeons “play safe” by doing a pyelotomy. 

In other words, it is difficult to recall a surgical procedure which is so simple in 
its performance but which may be followed by so many serious complications. 
This is probably because of the profound rearrangement of the anatomy and 

* Read at annual meeting, Mid-Atlantic Section, American Urological Association, Hot 
Springs, Va., March 11,1948. 
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physiologj^ of the upper urinary tract and the employment of a urinary reservoir 
which is alwa 3 's infected. 

The realization of these facts naturally makes one cautious in recommending 
the use of uretero-intestinal anastomosis, or in formulating its indications. In 
the experience of the author and others, however, the incidence of serious compli¬ 
cations can be kept low by careful selectionof operative cases, adequate preopera¬ 
tive and postoperative care, meticulous attention to operative details, and the 
use of a simple technique; for as Quinby said in discussing the paper of Hinman 
and Weyrauch in 1936, "all successful surgery—is simple surgery.” 

With these facts and limitations in mind, therefore, the author presents a group 
of cases in which uretero-intestinal anastomosis has been definitely worth while. 

GROUP I. EXSTROPHY OP THE BLADDER 

We shall discuss this indication very briefly. The flrstureterosigmoid anasto¬ 
mosis was performed in 1878 by Thomas Smith in St. Bartholomew’s Hospital in 
London in an unsuccessful attempt to cure exstrophy of the bladder. The pa¬ 
tient, a 7 year old boy, died soon after the operation. At the present time, the 
results in exstrophy are so excellent that it has become one of the standard indi¬ 
cations for the operation. 

Lanman states that he prefers to perform the operation in children between 
the ages of 2 and 4 years, although at times, he is compelled to perform it in 
adults. As the patient with untreated exstrophy gets older, the upper urinary 
tract usually suffers increasing damage from ureteral obstruction, hydroureter, 
hydronephrosis, and infection; this is the common cause of death in untreated 
exstrophy of the bladder. 

As a rule, in exstrophy of the bladder, the results of ureteral implantation are 
excellent, especially when it is done early in life, before irreparable urinary dam¬ 
age has developed. This is shown by Stevens, who collected from the literature 
the reports of 11 patients who lived longer than 20 years, and one who lived 43 
years after the operation. In comparison with the misery of their existence 
before operation, these persons are naturally grateful. 

GROUP II. VESICOVAGINAL AND URETHROVAGINAL FISTULAS, 
FOLLOWING CHILDBIRTH 

Such fistulas are almost always difficult to close. At times, the damage is so 
great that closure is impossible. Furthermore, even if the fistula is eventually 
closed, continence is not obtained unless the function of the vesical sphincter can 
be restored. 

Before the development of ureterosigmoid anastomosis, such cases were dis¬ 
missed as hopeless. Now, however, continence can be restored without undue 
risk by this procedure. 

The following case illustrates the use of ureterosigmoid anastomosis in incurable 
vesicovaginal fistula. An attractive young woman first came to Baltimore in 
1929, at the age of 28 years, as the patient of Dr. Hugh Young. She had been 
delivered of her first child in Georgia, 3 years previously. The child weighed 14 
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pounds, and died during delivery. Also the mother suffered a fractured pelvis 
and a urethrovesicovaginal fistula. She was operated upon by Dr. Young in 
1929, and by Dr. Young and myself in 1931, without success. Following these 
failures, we heard nothing from her for 10 years, until 1941, when she returned. 
The fistula still occupied most of the base of the bladder and the posterior third 
of the urethra. The anterior urethra was completely occluded by scar tissue. 
At that time, I suggested to Dr. Young that we implant the ureters into the sig¬ 
moid, and he consented. This operation was therefore done by me in 2 stages, 
in May and in November 1941. An interesting operative problem arose in this 
case, in that the right ureter was double down to the bladder wall, having a single 
opening in the bladder. Fortunately, the 2 ureters were adherent in the pelvic 
area, and hence they could be treated as one. 

The result of these implantations was almost perfect. Repeated functional 
tests showed that the kidneys were almost normal. On November 24, 1941, 
eighteen days after the transplantation of the last ureter, the phenolsulphon- 
phthalein test showed an excretion of 30 per cent in the first hour, and 45 per cent 
in the second hour, a total 2-hour excretion of 75 per cent from both kidneys. 
The specimens were collected from the rectum. The nonprotein nitrogen of the 
blood was 30.9 mg. per cent. 

Postoperative intravenous urograms showed the result anatomically (fig, 1). 
On October 31,1941, five months after the implantation of the right ureters, and 
about 1 week before the transplantation of the left ureter, the accompanying pic¬ 
ture was taken. This shows a normal right urinary tract, excluding the renal 
and ureteral duplication. In other urograms in this series, the 2 right ureters can 
be traced to the sigmoid. There is no trace of ureteral dilatation. 

After the second operation, there was a moderate dilatation of the left ureter 
and kidney pelvis. This disappeared, however, and in May 1943, Drs. Waters 
and Firor reported that the urinary tract was “beautifully visualized and was 
normal.” At about this time, in one of her letters, the patient said she was sorry 
that she “didn’t have this done 3 ^ears ago.” 

A letter from her family doctor in Georgia, dated February 17,1948, states that 
she had married again, had conceived, and carried her pregnancy to the third 
month when it ended in an abortion. The family doctor said she was in excellent 
health. Efforts to obtain pyelograms this year have so far been unsuccessful. 

GROUP III. URINARY FISTULA, FOLLOWING IRRADIATION 

Post-radium fistulas are particularly difficult to close, because of the braivny 
induration and fixation of the tissues around the fistula. Also, the fear of re¬ 
sidual carcinoma in the uterus is constantly present. Such a problem was pre¬ 
sented by Mrs. E. F. N., aged 63, who had been given a fairly hea,vy course of 
pelvic irradiation, using radium and x-ray, in 1945. Soon after this, she devel¬ 
oped complete urinary incontinence due to a fistula which included the right half 
of the base of the bladder, extended up along the right ureter, into the cervix and 
thence to the vagina. In other words, it was a vesicocervicovaginal fistula. 
There was also infection and ulceration of the bladder, with encrustation of uri¬ 
nary salts. In addition, although biopsies from the cervix and fistula showed 
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no caiomoma ^^e could nevei be quite ceitam that the deepei tissues did not 
harbor residual malignant cells Foi these and other leasons, it seemed futile 
to tiy to close the fistula, and uieteial implantation was agreed to 
This rvas done in 2 stages, first, the light side, then the left Several months 
iveie allowed to lapse between these 2 implantations because of the frailty of the 
patient, and because of a ohionic respnatory infection 


Fig 1 Postoperative intravenous urogram, 5 months after implantation of double ri gh 
ureters into sigmoid Other urograms at this time shoii lower ureters to be perfectly nor 
mal Left ureter was transplanted a few dnjs after this urogram was taken 

Figure 2 IS an inti at enous ui ogi am that show s the ui inary tract G months after 
the implantation of the light metei, and 3 weeks aftei implantation of the left 
ureter into the sigmoid It shows that the right uiinaiy tract is completely 
normal, havmg lecovered complete!} from the pielimmary slight h} dronephrosis 
Thei e IS a moderate h} di onephi osis on the left side The patient is non pei fectly 
continent, raiel} gets up at night to empty the rectum and is well-satisfied with 
the management of hei problem 

GROUP IV AS A PAULI ATIVE PROCEDURE IN INOPERIBLE CIRCINOM-l OF THE 
ELIDDER on URETIIRI 

In cases of opciable cauinoma of the bladdci oi uietliia, in which c}stcctom} 
and uiethrectom} are anticipated, diieision of the iirinar} stream is a neccssar} 
prehminaiy step I w ish to call attention to the fact that, m cci tain cases of in- 
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operable carcinoma of the bladder and urethra, implantation of the ureters is a 
palliative procedure of considerable merit. In these conditions, there are usually 
distressing vesical symptoms that cannot be relieved by any means. All urolo¬ 
gists know too well the agony that such persons suffer. 

Recently, the author has had the opportunity to compare the coui’se of such 
patients with and without ureterosigmoid anastomosis. The contrast is clearly 
illustrated by the following case. 

The patient, a woman 48 years old, noted a little vaginal bleeding for a day or 
two in August 1947. There was no further symptom of any sort until October 



Fig 2 Intravenous urogram, taken 6 months after implantation of right ureter and 3 
•weeks after implantation of left. Right urinary tract is completely normal; there is a 
moderate hydronephrosis of left side. 

14, 1947, when she suddenly developed complete urinary retention. She was 
then found to have an inoperable carcinoma of the urethra. The growth was so 
massive that it almost occluded the vagina. It extended anteriorly to the cli¬ 
toris, was adherent to the pubic arch, and theie were metastases in the inguinal 
glands. Despite all this, the patient looked peifectlj’^ veil. 

My aims in this case v ere two-fold: to make the patient as comfortable as pos¬ 
sible and to give her the full benefit of uradiation. The first step was the implan¬ 
tation of both ureters into the sigmoid. 

The ureteral implantation vas done without any difficulty. Following this, 
there was a complete anuria for 5 days, during which time the blood nonprotein 
nitrogen rose to 77 mg. per cent. I therefore did an unilateral pyelotomy, which 
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completely relieved the uremia, and was followed in 2 days by the normal flow 
of urine from the meters into the sigmoid. Within a few days the pyelotomy 
wound closed spontaneously. The ureteral occlusion had apparently been due 
to edema. The subsequent course was uneventful. 

Folloudng this, maximum irradiation rvas given, but rvithout any appreciable 
effect on the urethral lesion. It progicssed and the whole vagina and urethra 
became a necrotic, foul, malignant mass. 

In spite of this, however, there has been complete relief from all vesical symp¬ 
toms. The patient has no ui inary discomforts whatever, uses the rectum just as 



Fig. 3 Intravenous urogram, taken 2 months after implantation of both ureters into 
sigmoid, for carcinoma of urethra. Rather marked bilateral hydronephrosis and hydro- 
ureter. 

one would use a normal bladder, and to that e-xtent leads the life of a normal 
woman. Figure 3 shows a moderate hydronephrosis; the nonprotein nitrogen 
was 37 mg. at this time, 2 months after the implantation of the ureters. 

This is in marked contrast with the condition of other persons who have similar 
lesions but in whom the urinary stream has not been diverted. 

Because of the striking relief afforded in this instance, the author takes occasion 
to stress the value of this procedure merely as a palliative measure in certain inop¬ 
erable cancers of the bladder or urethra. It not only completely relieves all 
symptoms associated with micturition, but permits the use of intense irradiation, 
excision or local treatment of the bladder or urethra, by completely isolating 
these organs from the upper urinarj- tract and depriving them of all function. 
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The author does not recommend the I’outine use of ureterosigmoid anastomosis, 
by any means, in all cases of inoperable carcinoma; but in selected cases, it may 
grant welcome comfort. 


CONCLUSION 

Ureterosigmoid anastomosis is a rather simple operation, as far as its technical 
performance is concerned. But it maj'' be followed bj^ distressing and persisting 
sequelae, and the occurrence of these complications is unpredictable. They are 
particularly liable to develop if both ureters are implanted at one time, in adults 
with malignant conditions in the genito-urinary tract, and in persons with hydro¬ 
nephrosis, hydro-ureter, and urinary infection. 

In most cases, according to our e.vperience, there is postoperative hydrone¬ 
phrosis and hydroureter, which often clears up completely, leaving occasionally 
a perfectly normal urinaiy tract. At times, however, this dilatation ma 3 '' pro¬ 
gress and may lead to destruction of the kidneju 

In properly selected cases, however, the operation can be done with relative 
safetj’’ and assurance of a good result. 

In spite of risks, there are certain conditions in female urologj’- and gynecology 
in which the operation is definitel}’’ indicated as the onlj’- means of correcting per¬ 
manent urinar}’' incontinence and obtaining sjmptomatic relief from an inoper¬ 
able malignanc 3 ^ In such cases, the palliative value of ureterosigmoid anastomo¬ 
sis is Avorth consideration. 

1201 N. Calvert St., Baltimore 2, Md. 
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ATSSICO-APPENDICEAL FISTULA' 

HERMAN J. MEISEL, HAROLD N. KAGAN and JOSEPH M. JHLLER 

The creation of a vcsico-intestinal fistula by a process primary either in the 
intestine or the bladder is a serious complication which confronts the urologist 
and the surgeon but infrequently. The prognosis is poor so that the choice of 
treatment must be guided by great care. One type of vcsico-intestinal fistula 
forms the e.\'ception in this group, for the results of simple surgery are excellent. 
These are fistulas of the appendix, but unfortunately they form but a small 
portion of the entire group. In a total of 592 vesico-intestinal fistulas of all types 
Kellogg offered the follomng statistics for the more frequently appearing types 
of fistulas: fistulas of the sigmoid, 63 per cent; fistulas of the rectum, 16 per cent; 
fistulas of the ileum, 4 per cent; and fistulas of the appendix, 4 per cent. The 
appendix was involved in 27 cases in this group. Higgins reported a group of 
382 such cases of which 13 were of appendicular origin. Observations concern¬ 
ing 5 patients with vesico-appendiceal fistula, with one in detail, have been re¬ 
ported by Pemberton, Poole and one of us (J. M. M.). 

When the cecum is in the normal anatomic position, an extremely long ap¬ 
pendix, which is the seat of an acute inflammation must be present to result in 
adherence or close approximation to the bladder. A mobile cecum with an 
inflammed appendix of average length may also cause either result. 

Many of these patients with vesico-appendiceal fistula give a history of 
acute appendicitis. Some patients will completely deny symptoms of a pre¬ 
viously existent acute inflammatory process of the appendix. 

The symptoms of vesico-intestinal fistula are essentially the same whatever 
the cause may be. A liistory of lower abdominal distress is usually obtained. 
Burning and frequency of urination occur. Micturition may occur hourly, and 
may be accompanied by pain or terminal hematuria. Chills and elevation of 
temperature may occur. Bubbles of gas may be passed through the urethra, 
usually at the end of urination. The passage of feces in the urine will not be 
noted as often. The fecal content of the urine will be conditioned by the state of 
the bowels. With a constipated state, none or little fecal material will be seen in 
the urine. The onset of liquid stools may increase the quantity of fecal material 
in the urine. When the flow is such a fistula is reversed, and the urine is di¬ 
verted into the bowel, slight laxity of the bowels or a chronic diarrhea may 
result. 

The presenting symptoms may be those of urinary disturbance alone. Careful 
and repeated examinations are necessary to discover the true causative factor 
in the intestine. 

Cystoscopy is necessary and invaluable in the diagnosis. The discovery of 
calculi in the bladder in vesico-intestinal fistula is rare. In vesico-appendiceal 

* Published with permission of the Chief Medical Director, Department of Medicine and 
Surgery, Veterans Administration, who assumes no responsibility for the opinions expressed 
or conclusions drawn by the author. 
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fistulas tlie orifice is usually present on the right of the bladder. An aperture 
may not be seen for a mass of granulation tissue or a depressed necrotic region 
in the bladder may be the only evidence seen through the cystoscope that a 
fistula exists. Occasionally gas and less often feces may be seen passing through 
the orifice of the fistula. When suspicion of a fistulous tract is present, a ure¬ 
teral or a lead catheter may be passed very gently through the aperture and a 
substance opaque to the roentgen rays may be injected. The fistulous tract 
and part of the colon may be outlined. Force in passing the catheter must be 
avoided as the creation of a false passage is a definite hazard. Cystograms may 
be of value as the medium may outline the abnormal tract. Methylene blue 
may be instilled into the bladder or rectum and recovered from the opposite 
location to prove that a fistula is present. Similarly, charcoal may be ad¬ 
ministered orally and recovered in the urine. Roentgenographic examination 
of the colon may reveal a tract passing to the bladder. Barium may be passed in 
the urine after such an examination. 

The treatment of the vesico-appendiceal fistula is comparatively simple in 
contrast to the other types of vesico-intestinal fistula. Cultures of the urine 
should be made and the appropriate chemotherapy or antibiotic administered. 
Enough fluid should be given to insure a urinary output of 1200 cc in 24 hours. 
Freeing the appendix from the bladder, closure of the aperture in the latter and 
the removal of the appendix comprise the surgical treatment. An indwelling 
urethral catheter should be kept in place for about 10 days. Such treatment 
promises an excellent result with a low mortality. 

Illustrative of patients who have vesico-appendiceal fistula is a 25 year old 
white man who stated upon admission to the hospital that he had had inter¬ 
mittent sharp pain in the lower abdomen accompanied by 2 to 4 diarrheal 
stools a day for about 3 weeks. Frequency, terminal hematuria, and some 
straining upon urination had been present for about 2 weeks. The patient stated 
that he passed gas with his mine for about 1 week. 

A history of a previous similar episode was not obtained. The patient stated 
that he had had an episode of lower abdominal pain for which he was admitted 
to a hospital about 4 years ago. Detailed questioning did not reveal symptoms 
suggestive of acute appendicitis at any time. 

Physical examination was not very revealing. A slight degree of tenderness 
was present over the lower abdominal region, particularly over the midsuprapubic 
area. Upon rectal examination the left seminal vesicle was fotmd to be firm, 
enlarged, but not tender. 

Studies of the components of the peripheral blood revealed them to be essen¬ 
tially within normal hmits. The urine was found to be alkaline and to contain 
albumin, graded 1 on a scale of 4, numerous erythrocytes and 10 leucocytes per 
high power field. Culture of the urine disclosed Proteus vulgaris and micro- 
aerophilic gamma streptococcus. A subsequent culture of the urine from the 
bladder revealed that Proteus vulgaris and Escherichia coli were present. 

A survey film of the abdomen revealed a dense shadow of calcification measur¬ 
ing about 4 by 22 cm. overlying the area of the bladder. Cystoscopy was 
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done and the mucosa of the bladder was found acutely inflammed. A large 
soft calculus, which was easily movable, was found in the region of the trigone. 
A small area of ulceration was seen in the right side of the fundus. It was 
possible to pass a ureteral catheter for only about 1 cm. into the ulcerated area. 
The cystogram done with 200 cc of 6 per cent skiodan showed a smoothly con¬ 
toured bladder with the escape of radiopaque material into the cecum. Excre¬ 
tory urography was done and the upper urinary tract was found to be normal. 

Roentgenographic examination of the colon did not demonstrate the fistula. 
Barium, however, was passed with the urine in the period subsequent to the 
examination, thus confirming the presence of a fistula. 

The patient was given enemas and sulfasuxidine in preparation for operation. 
A Foley catheter was inserted into the bladder on the day of operation, since 
intraperitoneal exposure and excision of the fistula were planned. 

At operation a very mobile cecum with a moderately long appendix attached 
to the bladder was found. An easily demonstrable fistula was present between 
an area at about the junction of the proximal two-thirds and the distal one third 
of the appendix and the right portion of the dome of the bladder. Gross evidence 
of inflammation was lacking. A small cuff of bladder was removed from around 
the site of the fistula and the calculus was extracted from the bladder. Closure 
of the bladder by inversion, appendectomy and closure of the abdomen was then 
accomplished. 

The postoperative course was mthout incident. The administration of sulfa¬ 
diazine and penicillin was continued for 5 days and the Foley catheter was left 
in place for 7 days. The patient was discharged on the thirteenth postoperative 
day asymptomatic and with clear urine. 

Pathologic examination revealed chronic inflammatory changes throughout 
the appendiceal coats. Chemical analysis of the calculus revealed it to be com¬ 
posed of carbonates, phosphates and proteins. 

SUMMARY 

A case of vesico-appendiceal fistula has been presented which illustrates 
the preciseness with which a diagnosis can be made provided there is a high index 
of suspicion directed towards the symptom of pneumaturia. The appearance of 
even one or two bubbles of gas in the urine, even though on rare and widely 
separated occasions, calls for thorough investigation of the possibility of vesico- 
enteric fistula by the methods described previously. Fortunately cystoscopic 
investigation is usually indicated at once and this often simplifies the problem by 
revealing a suggestive lesion or an actual fistulous opening. In the case of 
vesico-appendiceal fistulae, the brilliance and permanence of the results of a 
simple operative procedure amply reward every effort put into the diagnostic 
search, 
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EXPERIENCES WITH RETROPUBIC PROSTATECTOMyi 

THOMAS D. MOORE 

From the Department of Urology, John Gaston Hospital, College of Medicine, University of 
1 enncssee, and the Moore Clinic, Baptist Memorial Hospital, Memphis, Tennessee 

An historical review of the retropubic approach for the purpose of prostatec¬ 
tomy has been recorded by Millin, and more recently by Bacon and Lowsley. 

In a discussion of the advantages of the retropubic approach as compared to 
the three other standard procedures, namely perineal, suprapubic and trans¬ 
urethral, numerous features require consideration wdth special reference to the 
size of the gland, the type of obstruction, the habitus of the patient and his status 
as a surgical risk. There are good reasons why any one of the four procedures 
may be used in a selected case as the operation of choice but in weighing the 
advantages on a comparative basis the surgeon would naturally choose for the 
majority of cases the procedures which in his hands have produced the most 
satisfactory functional results with the least risk and with the shortest 
and smoothest convalescence. After hearing Millin’s presentation of the subject, 
I decided to try the operation in a series of eases and to compare the results with 
two similar consecutive series of cases, comparable in their clinical features, 
which had been subjected respectively to primary suprapubic prostatectomy and 
transurethral prostatic resection. The comparison might be more complete were 
a similar series of perineal prostatectomies included but I am franlc to admit that 

1 am not a perineal prostatectomist. 

In spite of'the dictum “Be not the first to try the new nor the last to lay the 
old aside” it has been my privilege to perform 46 retropubic extravesical pros¬ 
tatectomies, 43 primary and 3 secondary, on my private patients and on my 
service at the University of Tennessee during the past 7 months. Some years 
ago after performing transurethral resections almost routinely on nearly all pa¬ 
tients suffering from prostatic obstruction the conclusion was reached that in the 
very large glands enucleation through an incision was a wiser procedure incurring 
less loss of blood, less risk, a shorter convalescence and a more satisfactory func¬ 
tional result. The choice of suitable cases for retropubic prostatectomy was 
therefore made mainly on the basis of the large size of the glands which were 
considered unsuitable for transurethral prostatectomy. In the recent past these 
cases would have been subjected to primary suprapubic prostatectomy. It 
might be of interest to state that during the period of 7 months in which this 
series of 46 retropubic prostatectomies were performed in my private practice and 
on the University service 2 primary suprapubic prostatectomies and 193 trans¬ 
urethral prostatic resections have been carried out. All of the retropubic op¬ 
erations included in this discussion have been for benign obstructions although 
it has been my privilege to date to encounter early carcinomas of the prostate in 

2 cases in which a radical retropubic prostatectomy was performed. 

1 Read at annual meeting, Md-Atlantic Section, American Urological Association, Hot 
Springs, Va., Marcli 12, 1948. 
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After this brief experience with the retropubic approach the impression has 
been gained that this operation has definite advantages as compared to primary 
suprapubic prostatectomy. Noteworthy are the greater degree of comfort, less 
evidence of shock, the omission of suprapubic vesical drainage and the smoother 
and shorter convalescence, all of which are distinct advantages which have been 
attained without subjecting the patient to an increased hazard. 

For somewhat similar reasons the retropubic approach appears more desirable 
than the transurethral in patients with large glands in that the operation is not 
as time-consuming nor as difficult and the average patient requires less of the 
surgeon’s time and attention in the postoperative period. The advantages from 
the standpoint of the patient also appear definite in that the operation is con¬ 
cluded at one sitting, there is less bleeding postoperatively, the period of con¬ 
valescence is about equal, the risk is no greater, there is less discomfort in the 
immediate postoperative period and the functional results in the main 
are superior. 

EXAltINATION AND PREPARATION OF THE PATIENT 

Presented with a patient suffering from prostatic obstruction his examination 
includes a general physical survey, routine urinalysis of a 2 glass specimen if he 
is able to micturate, a test for residual urine employing a rubber catheter of 
small caliber, and a pneumocystogram with the patient in the semi-lateral po¬ 
sition. The functional state of the kidneys is determined by an estimation of 
the nonprotein nitrogen in the blood and later by the phenolsulphonphthalein 
output for 2 hours divided into 30 minute periods. In some cases where it seems 
advisable, but not routinely, an excretoiy urogram is obtained. The combi¬ 
nation of the digital examination of the prostate and the shadow of the gland as 
visualized in the pneumocystogram afford a fairly reliable estimate of the type 
of obstruction and the size of the gland. It has not been our custom to subject 
these elderly patients to cystoscopic examination unless there is some special 
indication for the instrumentation. Routine inspection of the bladder is reserved 
for those cases fo be resected transurethrally, when cystoscopy is employed under 
anesthesia immediately preceding the operation. Millin advocates cystoscopy 
under anesthesia for a decision at the time of operation as to the choice between 
the retropubic or transurethral approach and then proceeds ivith either. In our 
experience cystography in most cases permits this decision and the operation 
of choice can thus be scheduled in advance. 

Preliminary treatment includes the judicious use of the sulfonamides, in many 
cases as a prophylactic and in othere for the control of an active urinary infection. 
If residual urine amounts to GO cc or more a 16 F. Foley catheter is left in for 
continuous drainage. The patient is observed daily in the hospital and he re¬ 
ceives appropriate attention to his cardiovascular system. A large fluid intake 
is maintained and as soon as his general condition seems favorable and tests for 
renal function appear satisfactory the operation is scheduled. Vas ligation or 
partial vasectomy is deferred until the time of the operation. 
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OPERATIVE TECHNIQUE FOE RETROPUBIC PROSTATECTOMY 

Special instruments designed by Millin have only recently become available 
and definitely facilitate the operative procedure. During the period in which 
these instruments were unobtainable a Balfour retractor was substituted for 
Millin's special retractor vdth the aid of a spatula for depressing and traction of 
the bladder upward. Babcock’s forceps with long handles were substituted sat¬ 
isfactorily for the special T capsule forceps and a long needle holder had served 
very well in place of the special long boomerang needle. 

Either the standard suprapubic midline incision or a transverse incision about 
2 cm. above the symphysis may be employed. We have preferred the latter, in 
which the anterior sheath of the recti muscles is incised. The muscles are sepa¬ 
rated from the sheath several centimeters above and below by finger dissection, 
followed by separation with scissors of the linea alba from the sheath, permitting 
wide retraction of the recti muscles which do not require division as is practiced 
by some surgeons. With the patient in the Trendelenburg position easy access 
to the retropubic space is permitted. The anterior aspect of the prostate gland 
is separated by gauze dissection from the symphysis pubis, when there may be 
seen one or more veins receiving blood from the dorsal vein of the penis and other 
tributaries coursing upward and laterally on approaching the region of the vesical 
neck. Hemostatic ligatures may be passed beneath the veins deeply behind the 
pubis but we have found it more satisfactory to secure them with hemostats and 
electrocoagulation. Mobilization of the prostate anteriorly and laterally is 
carried out wth sponge sticks and the lateral spaces lightly packed with gauze 
strips, thus stabilizing the gland and removing from the field fatty tissue which 
might otherwise interfere somewhat with good visualization of the prostatic cap¬ 
sule. A short transverse incision is then made in the capsule well below its 
juncture with the vesical neck. This may be accomplished -with a scalpel or 
preferably in our experience mth a needle electrode and cutting current. The 
use of electrosurgery in this connection has not appeared to interfere with pri¬ 
mary healing. An open end aspirator follows closely the incision as bleeding 
from the incised capsule may be profuse. On reaching the whitish adenomatous 
tissue the capsule is separated laterally and anteriorly with curved forceps or 
flat scissors entered in the cleavage plane. The margins of the incision are 
grasped with the special T capsule forceps which serve very well for hemostasis 
and upward traction. A finger is then introduced into the cleavage plane and 
working laterally and downward the adenomatous lateral lobes are separated 
from the deeper portions of the capsule. Finally the urethra is severed near the 
apex with scissors and the lobes are reflected upward and brought out of the 
incised capsule with the assistance of vulsellum forceps. In this maneuver the 
prostatic capsule may require incising more widely in large adenomas. Upward 
traction with vulsellum forceps assists greatly and in most cases has rendered 
unnecessary elevation of the gland digitally from the rectal side. The partially 
delivered adenomatous mass remains attached at the inferior margin of the vesi¬ 
cal neck. If a subcervical or subtrigonal adenoma co-exists it is enucleated from 
below upward and finaUy the attachment is clamped with curved forceps, divided 
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with scissors and the stumps electrocoagulated for hemostasis. A gauze strip is 
packed into the capsule temporarily and at this point if a ledge of tissue seems 
to persist at the inferior margin of the vesical neck it is corrected by excising a 
V-shaped wedge, the margins of which are also electrocoagulated. The gauze 
pack is then removed from the capsule and a small selfretaining spring-ivire re¬ 
tractor, such as is commonly used in thyroidectomy, is inserted in the capsule 
permitting visualization of its interior. Any remaining tags of prostatic tissue 
or small adenomas are removed secondarily and all bleeding points are visualized 
and controlled. It has been our custom to introduce a finger through the vesical 
neck into the bladder and palpate for possible calculi, diverticular orifices or 
neoplasms. Stones if present may be grasped and removed through the vesical 
neck if not too large, and large diverticula may be removed extravesically as oc¬ 
curred in one instance in this series. Large calculi may require incising the vesi¬ 
cal neck in the midline to permit their removal, in much the same way that an 
episiotomy is performed. A 24 F. Foley catheter is then passed per urethram, 
the tip of which is draivn through the incision in the prostatic capsule. A single 
layer of oxidized gauze, saturated with a suspension of colloidal sulfathiazole, is 
perforated in its center and the tip of the catheter and bag are drawn through 
the opening in the gauze. The bag is then partially distended with 15 to 30 cc 
of fluid and drawn into the prostatic cavity, carrying with it the oxidized gauze. 
The latter is tucked about the bag and the tip of the catheter is then directed 
through the vesical neck into the bladder. In many cases where the prostatic 
capsule shows very little evidence of oozing the use of oxidized gauze is omitted. 
The prostatic capsule is then closed with an inner row of chromic 0 catgut inter¬ 
locked and an outer row of the same suture material, thus effecting a water-tight 
closure. One Penrose drain is left in the retropubic space. The recti muscles 
are approximated loosely with one or two interrupted sutures of plain catgut and 
the sheath of the recti is closed with interrupted cotton No. 30. This suture 
material is also employed in closing the skin. Bilateral subcutaneous ligation of 
the vasa is carried out as a prophylactic against epididymitis before the patient 
leaves the operating room and 30 cc of a solution of neutral acriflavine containing 
sodium citrate 1 per cent is injected through the catheter and left in the bladder 
for the prevention of clots pending the return of the patient to his hospital bed, 
where a closed system of drainage and irrigator containing the same solution is 
connected. The oozing of blood in the immediate postoperative period is of a 
negligible degree in most cases and within a few hours the urine may be barely 
pink. This tendency to ooze has been strikingly less in the retropubic cases than 
with either suprapubic prostatectomy or transurethral resections. 

SUPRAPUBIC, RETROPUBIC AND TRANSURETHRAL PROST.ATECTOSIV: 

COMPAIU.TIVE DATA 

An attempt has been made to portray a fair comparison in the three series of 
cases. In those in which the suprapubic and retropubic approaches were em¬ 
ployed consecutive cases have been reviewed and their clinical investigation, pre¬ 
operative treatment and postoperative care have been along similar lines and 
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urethral series catheter drainage was maintained from 2 to 22 days, averaging 
6 (table I). Thus it may be seen that the average period of urethral catheter 
drainage was the same in the retropubic and transurethral series but that this 
postoperative period of drainage averaged 6 days longer in the suprapubic cases. 
This may be explained by the more prompt healing of the immobile prostatic 
capsule, whereas in suprapubic prostatectomy the wall of the bladder, a dis¬ 
tensible organ, does not lend itself so readily to a prompt and secure healing. 

Postoperative temperature. The maximum postoperative temperature and du¬ 
ration of fever might serve as an index to the degree of a satisfactory convales¬ 
cence. In the suprapubic series the maximum temperature varied from 99.2 to 
104 F, averaging 101.5 F. In the retropubic series the maximum postoperative 
temperature varied from 99.4 to 105.4 F, averaging 102 F. In the transurethral 
series the maximum postoperative temperature varied from 99 to 105.6 F, av- 

Tablb 1. Comparative postoperative data on primary suprapubic, retropubic and trans¬ 
urethral prostatectomy; 4S cases in each series 


Maximum postoperative 

99.2° to 104° 

Avtrage 

101.5° 

Suprapubic 

temperature 

99.4° to 105.4° 

102.0° 

Retropubic 


99° to 105.6° 

101.5° 

Transurethral 

Duration of fever 

2 to 42 days 

81 

Suprapubic 


2 to 17 days 

7 

Retropubic 


1 to 23 days 

5 

Transurethral 

(Fever: 99° or more.) 

Catheter removed 

7 to 27 days 

12 

Suprapubic 


3 to 18 days 

6 

Retropubic 


2 to 22 days 

6 

Transurethral 

Postoperative hospitali¬ 

10 to 43 days 

15 

Suprapubic 

zation 

6 to 19 days 

11 

Retropubic 


5 to 26 days 

11 

Transurethral 


eraging 101.5 F. The higher temperatures attended such complications as sep¬ 
ticemia, acute pyelonephritis and acute epididymitis. A temperature of 99 F 
or more was regarded as fever, some degree of which persisted from 2 to 42 days 
in the suprapubic series, averaging days; from 2 to 17 days in the retropubic 
series, averaging 7 days; and from 1 to 23 days, averaging 5, in the transurethral 
series (table 1). It would seem from this comparison that there was very little 
difference in the average maximum temperatures in the three series although the 
febrile course was of somewhat shorter duration in the retropubic series than in 
the suprapubic group. It was of still shorter duration by two days on the av¬ 
erage in the transurethral series. 

Incisional healing. The routine use of chemotherapy and the antibiotics, both 
before and after the operation, undoubtedly has been a contributing factor in 
healing per primam of the incision, which was attained in 42 of the suprapubic 
series and in 34 of the retropubic cases. Pseudomonas aeruginosa was the pre¬ 
dominant organism in 2 of the 12 patients subjected to retropubic prostatectomy 
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who developed evidence of infection in the wound in spite of sulfonamide and 
penicillin therapy. There was moderate elevation of temperature and the in¬ 
cisions developed evidence of suppuration, which very promptly subsided on the 
administration of streptomycin. In the other 10 cases the degree of infection 
was mild and in all fairly prompt and complete healing occurred. 

Blood Iransfusions. Blood transfusions in the postoperative period were given 
to 8 in the suprapubic series, to 12 in the retropubic series and to 15 in the trans¬ 
urethral series. Often transfusions were not urgently necessary but were con¬ 
sidered advantageous on the basis of replacement of blood lost or to combat 
shook, most often of a mild degree. 

Period of postoperative hospitalization. The period of postoperative confine¬ 
ment in the hospital in the suprapubic series varied from 10 to 43 days, averag¬ 
ing 15 days. In the retropubic series the period of postoperative confinement 
varied from 6 to 19 days, averaging 11. None of the patients were dis¬ 
charged from tlie hospital until the incision was dry with one exception. A 
diabetic patient had no desire to live and made no real effort to regain bladder 
function; in spite of a suprapubic prostatectomy and the subsequent transurethral 
removal of a small amount of tissue he made no effort to micturate and was 
permitted to leave the hospital with a small suprapubic tube in place. His 
postoperative period of confinement in the hospital was 43 days. After his 
return home it was reported that his bladder function was satisfactory. In the 
transurethral series the period of postoperative hospitalization ranged from 5 to 
26 days, averaging 11. Therefore, the vaunted short stay in the hospital so 
long proclaimed as an advantage for the transurethral approach was equaled in 
this series by those enucleated retropubically, the average period of both series 
being 11 days (table 1). 

Thus it may be seen that the postoperative course in retropubic prostatectomy 
compares favorably with that of transurethral resection and is more favorable 
than in the suprapubic series. We have been impressed by the greater comfort 
experienced by the patient subjected to retropubic prostatectomy as compared 
with the suprapubic and transurethral cases and in the first 24 to 48 hours of the 
postoperative period there has been less evidence of shock. 

Immediate functional results. In the series treated suprapubically the imme¬ 
diate functional results were satisfactory in 44. In 1 case the incision remained 
dry for 48 hours after removal of the urethral catheter and the patient was dis¬ 
charged on the tenth postoperative day. He was re-admitted to the hospital 
SLx days later because of the re-opening of the suprapubic sinus with profuse 
leakage of urine. On re-insertion of a urethral catheter the sinus closed and he 
was allowed to return home 3 days later. In another case previously referred 
to, the patient was allowed to return home with a small suprapubic tube in place 
on the forty-third postoperative day. Prior to his dismissal inspection of the 
vesical neck employing a resectoscope revealed no definite obstructive factor but 
4 gm. of additional tissue was removed, in spite of which difficulty persisted. 

The immediate functional results in 44 of the retropubic cases were satisfactory 
in that the bladder emptied freely, completely and with normal control. In 1 
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required incision or drainage and bacteriological studies have therefore not been 
conducted. Treatment has consisted of rest in bed, the application of infra-red 
heat, intensive courses of streptomycin and penicillin, and daily injections of 
thiamine hydrochloride. Six of the patients ivere able to be up and about with 
fair comfort within a week after beginning treatment and in the other two the 
response was slower. The disease is said to be self-limited with symptoms usu- 
all 3 ’- persisting from 2 to 6 months or longer, according to Lavalle and Hamm. 

In my experience osteitis pubis is by far the most disturbing complication in¬ 
curred in retropubic prostatectomy, warranting a searching investigation as to 
the etiologic factors and their scrupulous avoidance if possible. 

Mortality. In the suprapubic cases there was 1 death from coronary occlusion 
on the second postoperative da 5 ^ In the retropubic series there was no imme¬ 
diate mortality in the hospital, all of the patients having been discharged with 
an average postoperative stay of H daj’^s. In the transurethral group there were 
2 deaths, one from pulmonary embolism on the tenth postoperative day and the 
other from pneumonia on the twelfth day. 

LATE FUNCTIONAL RESULTS FOLLOWING RETROPUBIC PROSTATECTOMY 

It has been our privilege to have observed 25 of these cases as late as 4 to 7 
months following retropubic prostatectomy. In all of them urinary control was 
normal. Twenty-three were tested for residual urine and none was found. In 
12 cystograms were obtained with the bladder comfortably full and a second film 
while voiding. In many of these there was evidence of an intact internal vesical 
sphincter (fig. 1). In a few a small prostatic cavity was visualized (fig. 2). In 
17 the urine was clear. In 2 there was grade 1 infection, in 4 there was grade 2 
pyuria and in 1 grade 3. In 1 case, in which there was grade 4 infection, the 
patient was experiencing urinary difiiculty because of a urethral meatal stricture, 
the dilatation of which restored free bladder function. Its effect on the pyuria . 
has not been determined. Four of the 25 cases had developed osteitis pubis 
from 3 weeks to 5 months postoperatively. Two had fully recovered within 1 
month of the onset and 1 within 2 months; the fourth patient had developed this 
complication 4 months postoperatively and had not fully recovered 1 month later 
but was able to be up and about. 

Considered as a group it may be stated that the late functional results were 
highly satisfactory in the 25 patients observed from four to seven months 
postoperatively. 


SUMMARY 

A comparatively brief experience with 46 consecutive retropubic prostatec¬ 
tomies following fairly closely the technique described by Millin is discussed. 
In an endeavor to evaluate and'compare the procedure ^vith primary suprapubic 
prostatectomy and transurethral prostatic resection a similar number of con¬ 
secutive cases treated by these two approaches respectively are also reviewed. 
The analysis of the data derived from this study indicates that the comparison 
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IS fair m that all of the patients neie of t himihi age gioup and neie suffering 
from essentially the same degiees of piostatic obsti notion and neie patients 
with much the same infirmities Their examinations and piehminaiy prepa¬ 
ration A\eie along the same lines as was also then postopeiatn e caie Although 
the series is small and does not wan ant the diawing oi conclusions there is defi- 
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Fig 1 A, Preoperativc pucumoc^stogum revealing intravesical posterior commissu 
ral prostatic liypertrophv of unusual degree £, Cjstogrim obtained 5 months fol 
lowing retropubic prostatectomy Note evidence of intact internal vesical sphincter 
C, Voiding cysto urethrogram, which reveals small prostatic cavity and absence of evi 
donee of obstruction 
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Fig 2 A, Preoperative pneumocystogram hiotc wide intravesical prostatic by 
pertrophy , largest gl iiid in the retropubic scries neighing 250 gm B, Cvstogram obtained 
5 months following retropubic prostatectomy C, Voiding evsto urethrogram Note 
persistence of small prostatic cavity and evidence of normal bladder function 

nite evidence that retropubic prostatectomy is an operation perhaps more easily 
mastered than tiansmethral lescction but somewhat more difhcult tliaii icmov'al 
of the prostate supiapubically The impicssion has been gamed from this brief 
expellence that the patients are nioie comfortable in the immediate postopciativ e 
peiiod, healing is prompt, the operation inciiis no gicatci iisk and the penod of 
hospitalization is shoiter than in those dealt witlisiipiapiibicallj and about ctiiial 
to those tieated tiansuiethrally In mj expeiience the most seiioiis dcteiient 
to the letiopubic approach is the fanlv ficqucnt ociuncnce of osteitis piiliis 
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Should the prevention of this distressing complication prove to be possible the 
operation will probabl}’- become a standard surgical procedure in urologic practice 
and perhaps will replace to a great extent suprapubic prostatectomy, for hyper¬ 
trophies of unusually large degree. 

899 Madison Ave., Memphis 3, Tenn. 
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RETROPUBIC PROSTATECTOMY' 

DAVID PRESMAN and HARRY C ROLMCIv 

From the Departments of Utology, Cook County Hospital, Michael Reese Hospital and 
the Chicago, Medical School, Chicago, III 

Removal of the obstructing benign prostate by the retropubic route has been 
recently popularized by Millin of England His results in a large senes of oases 
have been extremely satisfactory and have stimulated a leneued mteiest in the 
possibility of further decreasing the mortality and moibidity figiiies of piostatic 
surgery The lack of agreement among urologic siiigeons as to the preferred 
operation for removing a hypertrophied prostate gland attests to the fact that 
each of these techniques has its disadvantages and drawbacks The proponents 
of transurethral resection, suprapubic transvesical prostatectomy, and peiineal 
prostatectomy are fully aw ai e of certain deficiencies in their i espective opei ation, 
maintaining, however, that complications and technical difficulties are fewer 
than m the other procedures In view' of this disagreement, further progress in 
surgery of the prostate gland will best be served by fully in%estigatmg the 
potentialities of any new method which offers improvement in operative lesults 

The evaluation of any technique of prostatectomy may be divided into thiee 
aspects, a) the actual operative procedure with its attendant mortality, b) the 
morbidity and postoperative complications, and c) the functional encl results 
Our experience with retropubic piostatectomy, although not large, is sufficient 
to offer a clinical impression of the operative procedure and the postoperative 
course The follow-up on our patients has not been long enough to make an 
unequivocal statement as to the final end results The evaluation of the func¬ 
tional end results awaits the more widespread utilization of this new operation 
by many urologists and an adequate follow-up study over a longer period of 
time This report is presented to emphasize the soundness of retropubic prosta¬ 
tectomy as an operative procedure in the hope that a greater experience w ill be 
accumulated among urologists so that its true place m prostatic suigeiy tan be 
decided 

From a theoretical viewpoint, the rctiopubic operation is the most logical 
approach to the hypertrophied prostate because of two important factors 1) 
It IS the shortest and most direct route, and 2) tlieio arc no important organs or 
structures which can be traumatized duringthc operative pioceduie 

SUItGICAU ANATOVn 

From the anatomical viewpoint, the retropubic approach to the pi estate is 
the most diiect one and does not involv'e any important organs oi structures 
that may be a cause of postoperative complications Practicallj the entire 
operation is performed w itliin the space of Retzius w Inch is actuallj only a po 
tential space between the prostate and the pubis The structures in the space 
of Retzius which must be travelsed in order to reach the pi estate gland are as 

1 Read at meeting of Chicago Urological Society , Januarv 22, 194S 
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foHoivs (fig. 1): 1) loose ai’eolar and fatty tissue; 2) the anteiior prostatic plexus 
of veins; 3) the prostatic fascia; 4) the tuie and false capsules of the prostate. 

The loose areolar and fatty tissue lies between the piostatic urethra wdth its 
coverings and the pubis. It is easily separated from these structures by careful 
blunt dissection with the fingers or a sponge so that the prostatic urethra is 
fully exposed. It usually contains large branches from the anterior prostatic 
plexus of veins. 

The anterior prostatic plexus of veins (plexus of Santorini, pudendal plexus, 
vesicoprostatic plexus) is the principal structure that offers any pioblem to the 
operator. This plexus is composed of relatively large channels running, for the 
most part, in a longitudinal direction on the anteiior and lateral aspects of the 
prostati^rethra. The veins aie situated wdthin the fibrous sheath or fascia of 
the piosta^ urethra but several large branches lamify throughout the areolai 
and fatty tisse lying between the prostate and the pubis. The blood suppl}^ of 



Fig. 1. Diagrammatic repiesentation of cross-section through prostatic urethia just 
below vesical neck Size relationship of various stiuctures are distorted foi sake of clar 
ity. P , Hypeitrophied prostate , (7, lumen of prostatic urethi a 

the plexus is derived mainly from the deep dorsal vein of the penis and from the 
prostate gland. The plexus communicates freely wdth the hemorrhoidal and 
vesical plexuses and empties eventually into the hypogastric vein. 

The prostatic fascia (endopelvic fascia) is a sheath-like stiucture wdiich en¬ 
circles the prostate. Anteriorly, it is thin and is closely adherent to the true 
capsule of the prostate. It contains the main channels of the anterioi prostatic 
plexus of veins. 

The true and false capsules of the prostate do not appear as separate and 
distinct structuies but rather as a single fused layer surrounding the prostate. 
The thickness of this capsular layer is striking, usually being from 1.0 to 1.5 cm. 
Its thickness is very apparent w'hen it is incised during letropubic prostatectomy 
in order to expose the prostate. The capsule is rather vascular but very little 
bleeding occurs when it is incised if pieliminary suture-ligature of the anterior 
plexus is perfoimed. This wall be described later. 

OPERATIVE TECHNIQUE 

We have followed the fundamental technique of retropubic prostatectomy as 
described by hlillin with, however, several modifications in an attempt to simplify 
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the procedure as much as possible. By means of these modifications, the opera¬ 
tion can be performed very expeditiously without the aid of any special instru¬ 
ments or equipment. Special retractors, needle holdeis, and foiceps are unneces¬ 
sary and serve only to complicate a relatively simple procedure. lA''o have 
avoided the use of coagulation for bleeding, relj-ing solely on the suture and 
ligature method when indicated. 

The bladder is completely evacuated by urethral catheterization immediately 
prior to operation. If an indwelling catheter is in place, all the urine is allowed 
to run out and the catheter is removed. 

1) Position of the patient. The patient lies in the supine position. The 
operator stands on the left side. Exposure of the prostatic urethra is greatly 



Fig. 2. A, Pelvis raised with elev.ator so ns to facilitate exposure of prostatic urethra 
B, Prophylactic suture-ligature of anterior prostatic plexus of veins. C', Transverse in¬ 
cision through prostatic capsule just below vesical ueck. 

enhanced if the pelvis is elevated. This may be accomplished by the use of a 
sandbag or by placing the patient on the operating table so that the elevator, 
commonly used as a kidney or gallbladder rest, is at approximately the same 
level with the symphysis pubis. Raising the elevator to its maximum height or 
placing a sandbag under the hips at this level will elevate the lower portion of the 
pelvis so as to bring the prostatic urethra anteriorly and facilitate its exposure 
(fig. 2, A). By means of this maneuver, the symphysis is raised, opening up 
the space of Retzius. This technique actually provides more room in which to 
work and makes the approach a much more direct one. The increased exposure 
is nicely demonstrated if the elevator is dropped .at the completion of the opcia- 
tion and the prostatic urethra will be seen to fall away from the field. It is felt 
that the elevation of the pelvis is a necessary step in the operative procedure. 
We have found it unnecessary to place the patient in the Trendclenberg position 
and thus minimize respiratory or cardiac embarrassment. 
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2) Abdominal incision. A very low midline incision is made, starting from a 
point about 1 cm. proximal to the base of the penis and extending upward toward 
the umbilicus for a distance of 8 to 10 cm. It is essential that the lower end of 
the incision extend beloir the superior border of the symphysis, reaching almost 
to the base of the penis. With lateral retraction of the abdominal incision, 
this lower angle will be pulled upward over the symphsyis and will obstruct the 
exposure if the skin incision has not been extended low enough. 

The rectus fascia is incised longitudinally down to and including its attachment 
to the symphysis. The recti are separated in the midline and a self-retaining 
abdominal retractor placed into the wound. 

3) Exposure of the prostatic urethra. The bladder with its overlying peri¬ 
toneum is covered with a wet laparotomy pad and is retracted backward by the 
left hand of the assistant. This hand retraction of the bladder is very important 
for a proper exposure and must be maintained throughout the operation except 
when enucleating the prostate. No other retractors are used at any time since 
they are unnecessary and serve merely to crowd the operative field. By retract¬ 
ing the bladder backward and upward, the prostatic urethra is pulled upward 
and is more easily approached. 

The lateral fossa on each side of the prostatic urethra is then gently packed off 
with a wet laparotomy pad or sponge. This serves further to expose the pro¬ 
static urethra by stripping away much of the fatty tissue along its anterolateral 
borders. The laparotomy pads are removed and the prostatic urethra can be 
seen covered on its anterior surface by a small amount of fatty and loose areolar 
tissue. In some cases, this can be teased off with a tissue forceps to expose the 
grayish fascia tying on the prostatic capsule. However, there may be several 
large branches of the anterior prostatic plexus within this fatty tissue so that it 
cannot be retracted without troublesome bleeding. In most cases, no further 
manipulation of the fatty tissue should be attempted. Any resultant bleeding 
can be controlled immediately by suture or ligature. 

4) Suture-ligature of the anterior prostatic plexus. The level of the vesical 
neck is now determined. The junction between the vesical neck and prostatic 
urethra is delineated by the heaped-up appearance of the prevesical fascia at 
this level. If this does not appear too distinct, palpation with a finger will easily 
demonstrate the firm prostate in the prostatic urethra with the soft, compres¬ 
sible bladder just above it. 

Preliminary suture-ligature of the anterior prostatic venous plexus is then 
performed. As described previously, these vessels usually run in a longitudinal 
direction through the fascia which closely envelopes the prostatic capsule. 
Some branches are present in the fatty tissue tying on the fascia. Using a strong 
curved needle with No. 1 chromic catgut, a deep suture is taken in the midline 
approximately 1.5 cm. below the vesical neck going thiough the fatty tissue and 
fascia and into the prostatic capsule. This suture is tied and cut. A similar 
suture is placed in the midline just at the vesical neck. These two sutuies also 
serve as markers between which the transverse incision thi ough the capsule will 
be made. Two additional sutures are placed at the same level as the first sutui e, 
one at each anterolateral aspect of the prostatic uretlua (fig. 2, B). 
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This general plan foi prophylactic control of bleeding from the prostatic 
plexus IS not to be followed inflexibly It any vessels are seen on the anteiior 
surface of the piostatic urethra which would not be included in these sutuies, 
they should be sutuied separately 

The loutine piehmmary suturing of the anteiioi prostatic plexus serves to 
keep bleedmg at a minimum and saves much time and effort as the operation 
pi ogresses If this is done pioperly, no further ligation of bleeding vessels is 
usually necessary during the remainder of the procedure 

5) Incision of the proslatic capsule A transverse incision is made with a 
scalpel just below the level of the vesical neck The incision should be appioxi- 
mately 2 5 to 3 0 cm in length and pass between the two midhne sutures pre¬ 
viously placed to control bleedmg (fig 2, C) As the capsule is incised, some 
bleedmg w ill occur fi om its cut surfaces This is usually a venous ooze and the 
field IS easily kept diy by means of a suction tip which is kept m the line of in¬ 
cision The incision should extend into the lumen of the prostatic urethra be¬ 
tween the lateral lobes 

As mentioned previously, the capsule is lather thick, about 1 0 to 1 5 cm , so 
that a deep incision is necessary Inasmuch as the lateral lobes usually project 
anteiiorly, the deepest portion of the incision should be confined to the midline 
m order to enter the pi ostatic ui ethra 

A finger is then inserted through the incision into the bladder and the upper 
or proximal flap of the incision grapsed with an Allis forceps The lower or 
distal flap IS also grasped with an Allis forceps If any bleeding vessels are seen 
along the edges of the incised capsule, they can be clamped and ligated but this 
IS rarely necessaiy 

The tw 0 flaps of the capsule are retracted w itli the Allis foi ceps and the hyper¬ 
trophied prostatic lobes can be easily seen (fig 3, A) A guy suture consisting 
of a full length chromic No 1 catgut is place through the midlme of the lowei 
flap This IS not tied but is left long to serve as a retractor in place of the Albs 
forceps which is removed The purpose of the long length w ill be apparent later 
when the capsule is closed 

6) Enucleation of the prostate A finger is now inserted into the prostatic lire 
thra and the Allis forceps on the upper flap is removed Likew ise, the assis 
tant’s hand which has reti acted the bladder is i emoved The enucleation should 
always be done from below upward, i e , from the apex of the gland toward the 
vesical neck One lateial lobe is separated from below upward so that it is 
held only at the vesical neck It is then delivered through the capsular incision 
into the wound and held with a foi ceps (fig 3, B) The other lateral lobe is 
sepaiated and deliveied in the same manner The median lobe, when piescnt, 

IS enucleated similarly and delivered The entire prostate is then held up with 
forceps and its attachment to the vesical neck is cut with a curved scissois 
(fig 3, C) 

If the pi estate is relatively small, all of the lobes may be enucleated and de- 
lireicd simultaneously Largei prostates aie best i emoved b} the method 
descubed so as not to teai the capsulai incision when dcli\ eriiig the gland 

The minimal amount of bleeding fiom the piost itic bed follow mg the enucle i- 
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tion is striking. It is easily controlled by inserting a stick sponge into the bed 
and exerting pressure for several minutes. The suction tip is then placed into 
the bed and is sufficient to keep the field dry so that a visual inspection may be 
accomplished. 

The entire prostatic bed should be carefully palpated for the presence of small 
adenomata or missed prostatic tissue. These can be easily enucleated when 
present. The upper and loiver flaps are now retracted and the prostatic bed is 
examined visually for tags of mucous membrane. Any such tags are grasped 
with a forceps and excised with a curved scissors. This is an important step 
and will minimize postoperative pyuria and frequency which may be due largely 
to these avascularized tags producing a chronic infection. 



Fig. 3. A, Lobes of hypertrophied prostate exposed through capsular incision. B, 
Right lateral lobe delivered through capsular incision after encucication. C, Lateral and 
median lobes have been enucleated and delivered. Attachment to floor of vesioal neck is 
being cut with scissors. 

7) Excision of vesiced neck. Following any open prostatectomy, there is 
commonly a ridge or posterior commisure I'emaining at the flooi of the vesical 
neck. If not adequately treated, this can be the cause of urinary retention 
following an apparently complete prostatectomy. The occasional persistence 
of urinary symptoms and residual urine after suprapubic pi ostatectomy is pi ob- 
ably due to this ridge which has not been adequately removed. This ridge or 
bar is easily seen during retropubic prostatectomj'^ since the vesical neck can be 
examined under direct vision. The ridge is grasped with two Allis forceps in 
the midline and is pulled up into the wound. A moderate sized wedge in the 
shape of a U is resected from the ridge in the midline (fig. 4, A). The size of 
the wedge to be resected can be determined by the relative amount of obstruction 
that the ridge produces. This will be seen to vary considerably. The wedge 
resection will prevent the possibility of any subsequent vesical neck obstruction 
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or stricture formation. Any bleeding points from the out edges of the vesical 
neck may be clamped and ligated but this is rarely necessai-y. 

8) Insertion of catheter. A straight Nelaton cather, 22 F. is now passed into 
the urethra after exposing the penis. The catheter should have an extra hole 
cut into it about one inch from the end in order to insure proper drainage. As 
soon as the catheter is seen entering the prostatic bed, it is grasped with a forceps 
and guided into the bladder. The end of the catheter is then sutured to the 
frenulum or prepuce with black silk to prevent its withdrawal. 



■ ; E, Closure of right half of capsular incision completed. Bo- 

with continuous locking suture, using other end of midlino su¬ 
ture. 

The prostatic bed is packed firmly and completely with several pieces of large 
size (No. 100) Gelfoam sponge.® This is best done by breaking a single package 
of the Gelfoam into thirds and inserting the pieces into the prostatic bed, under 
and alongside the catheter until the entire bed is filled (fig. 4, B). With larger 
prostates, two or three packages of Gelfoam may be necessary. This serv'es 
very well to control any slight oozing that may be present. 

We have considered the advisability of using a Foley bag catheter instead of 
the conventional straight catheter. However, with the use of Gelfoam in the 
prostatic bed, the straight catheter has, thus far, been satisfactory and provides 
better drainage. It is possible that with increasing experience, a Foley bag 
catheter may be preferable. 

9) Closure of capsule. The origin-al guy .suture of a full length, chromic No. I 

> The Gelfoam used in this study was supplied by The Upjohn Company, Kalamazoo, 
Mich. 
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catgut wliicli was placed througli the lower flap for retraction purposes is used 
to close the capsule. One end of the suture is threaded on an empty curved 
needle and a bite is taken through the upper flap in the midline. This is tied, 
leaving both ends of the suture equal in length. The capsule is thus held to¬ 
gether with this one suture in the midline (fig. 4, C). 

Using one end of the midline suture on a curved needle, one half of the capsular 
incision is closed with a continuous locking suture going from the midline to one 
lateral angle of the incision (fig. 4, D). When this is completed, the remaining 
half of the capsular incision is closed in a similar manner using the other end of 
the midline suture (fig. 4, E). By means of this technique, each half of the cap¬ 
sular incision is more fully exposed by retraction of the midline suture in the op- 

) 



Fig. 5. Capsular incision completely closed 

posite direction. The capsular closure is thereby facilitated and a practically 

water-tight suture line is obtained (fig. 5). ... 

As soon as the capsule has been closed, the catheter is nngated with sterile 
water using a bulb syringe, and the return flow is observed, ^ight pressure 
on the bladder should cause a free flow of the water which will be a light pink 
color. If a slight leakage of water occurs through the closed capsule, there is 
no indication for further closure. However, if a definite stream of water pours 
through a site of faulty closure, this should be reinforced with an additional 
interrupted suture. When the original closure of the capsular incision has been 
properly performed, no further suturing will be necessary. 

10) Glomre of wound. The closed capsule and anterior plexus of veins are 
now examined for bleeding. The entire operative field should be perfectly dry 
but if any oozing is present, it can be easily control ed by clamp and hgature. 
A rubber Penrose drain is placed down to the capsular incision, emerging from 
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the lower angle of the wound. The recti are approximated by several loosely 
tied chromic No. 0 sutures. The fascia is closed with interrupted chromic No. 
1 catgut and the skin is closed with silk. 

The urethral catheter is irrigated again to check for bleeding. The return 
flow should be light pink in color. 

POSTOPERATIVE CARE 

The indwelling urethral catheter is connected to a rubber tubing and bottle 
and the color of the drainage is observed. Routine irrigation is not practiced 
but if there is any question of increased bleeding or plugging of the catheter by 
clots, the catheter is irrigated at regular intervals with a bulb syringe. Any clots 
are aspirated and the catheter is allowed to drain as before. Prolonged or severe 
bleeding is rarely encountered. 

The catheter is removed in from 5 to 7 days. If there is no urethritis, we 
prefer to leave the catheter in for a full week. After removal of the catheter, 
the patient voids spontaneously and without diflioulty. 

Suprapubic urinary leakage may. occur occasionally following removal of the 
catheter. In this event, a No. 18 Tieman catheter is reinserted and left indwell¬ 
ing for 2 or 3 days. We have had no difficulty reinserting a catheter when nec¬ 
essary. This is usually sufficient to allow the capsular incision to heal com¬ 
pletely. 

The suprapubic drain is shortened on the fourth day and removed on the sixth 
day. A slight to moderate amount of seropurulent material usually drains from 
the lower angle of the wound for about 10 days. This ceases spontaneously and 
the wound is usually completely healed in about 14 days. 

The patient is allowed out of bed on the first or second postoperative day and 
every effort is made to encourage early ambulation and to avoid pro¬ 
longed recumbency. 

Penicillin and sulfonamides are administered routinely for 5 days postoper- 
atively. We have seen no case of postoperative ascending pyelonephritis. 

ANALYSIS OP CASES 

We are reporting a series of 40 unselected patients on whom retropubic pros¬ 
tatectomy was performed. The first 34 of these cases were done at the Cook 
County Hospital, the remaining 6 were private patients at the Michael Reese 
Hospital. 

Age and race. There were 26 w'hite patients and 14 colored patients. The 
age distribution, according to decades, was as follows: 50 to 59, three patients; 
60 to 69, seventeen patients; 70 to 79, eighteen patients; 80 to 89, two patients. 

Condition of patients. Each patient’s condition was arbitrarily classified as 
good, fair, or poor depending upon the nutritional status, presence of cardio¬ 
vascular disease, general condition, duration of urinary symptoms, blood chem¬ 
istry and blood count. Surgery was performed after adequate treatment of any 
co-existing disease. Urinary retention, varying in duration from several hours 
to 1 week occurred in 33 of the patients prior to admission. Many of these had 
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been catheterized repeatedly on the outside. There were 8 patients classified as 
being in good condition, 15 as fair, and 17 as poor. 

Mortality. There were 3 operative deaths in this series. The first was a 73 
year old colored man in poor general condition. He was very obese, with a 
hypertension of 180 systolic over 120 diastolic and an enlarged heart. Blood 
chemistry was normal. After preoperative management it was felt that a 1- 
stage procedure was indicated. A retropubic prostatectomy was performed and 
a gland weighing 25 gm. was enucleated without difficulty. This patient was 
case 5 in our series and at that time we did not appreciate the importance of 
careful prophylactic suturing of the anterior prostatic veins. Accordingly, there 
was a moderate amount of bleeding from the anterior plexus following incision 
of the capsule. This was partially controlled after some difficulty, but a mod¬ 
erate amount of oozing persisted after closing the capsule. It was not thought 
to be serious and the patient was returned to the ward. The urethral catheter 
was draining blood-tinged urine but no more than was expected. About 2 horns 
following surgery, severe bleeding was noted coming from the suprapubic wound, 
completely saturating the dressing. There was some bloody drainage from the 
urethral catheter but no clots were present. The lower end of the suprapubic 
wound was quickly opened and a gauze pacldng was inserted into the space of 
Ketzius. A large amount of blood was evacuated upon opening the suprapubic 
wound. The patient went into shock quickly in spite of whole blood and plasma 
infusions. He died about 3 hours postoperatively. 

Postmortem examination revealed evidence of marked hemorrhage in the space 
of Eetzius with some extension of the blood into the retroperitoneal tissues. No 
large blood vessels could be seen which would account for the hemorrhage but 
this would normally be difficult to demonstrate. Both the bladder and the 
prostatic bed appeared clean and did not contain any blood clots. 

On the basis of the clinical picture and the postmortem findings, it was felt 
that a severe hemorrhage from the anterior prostatic plexus of veins precipitated 
a condition of irreversible shock with a resultant mortality. 

The second mortality occurred in a 72 year old white man whose preoperative 
work-up was essentially normal. There was a history of slight dyspnea on exer¬ 
tion and the electrocardiogram showed changes compatible with his age. A 
retropubic prostatectomy was performed in the usual manner without difficulty 
and a benign hypertrophied prostate gland weighing 66 gm. was removed. The 
postoperative course for the first 4 days was entirely uneventful. On the fifth 
day the patient complained of severe chest pain and marked shortness of breath. 
Pulmonary edema supervened in a few hours and in spite of oxygen and suppor¬ 
tive therapy he expired the same day. The clinical impression was an acute 
left ventricular failure with pulmonary edema. Permission for a postmortem 

examination could not be obtained. ,, , , , 

The third mortality occurred in a 70 year old colored man upon whom a 
cystotomy had been performed 6 weeks previously because of chronic urinary 
retention and very poor general condition. Blood chemistry studies and cardiac 
status were essentially normal. His general condition had improved sufficiently 
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to warrant a second stage procedure. A retropubic prostatectomy was per- 
fonned after resecting the fistulous tract from the bladder. This was done with¬ 
out too much diflficulty and the entire procedure consumed a total of 50 minutes. 
The cystotomy opening was closed with several interrupted catgut sutures. 

Several complications developed during the postoperative course. Marked 
adynamic ileus appeared on the second day and persisted in spite of intestinal 
decompression. On the skth day, the suprapubic wound broke down and the 
cystotomy wound reopened, draining urine and purulent material. The patient 
was treated with intravenous fluids, plasma and whole blood and was given 
adequate doses of antibiotics. However, he ran a progressively downhill course 
and expired 13 days postoperatively with a terminal bronchopneumonia. Per¬ 
mission for a postmortem examination could not be obtained. 

In this case, the outcome would have probably been more favorable if the 
original cystotomy fistula had not been resected out and closed. The additional 
trauma involved in a poor risk patient, may have been sufficient to initiate the 
local breakdown and infection of tissue and the development of an adynamic 
ileus. 

In the remainder of the cases, a very careful prophylactic suturing of the 
anterior prostatio plexus of veins was performed. Before closing the abdominal 
incision, the operative field was examined for any possible bleeding points which 
were immediately controlled with suture or ligature. With this technique, no 
bleeding of any consequence from the anterior plexus of veins was encountered 
in any other case. 

Postoperative shock. The shock-like picture occasionally seen after suprapubic 
prostatectomy or transurethral resection was noticeably absent in this series. 
Follo\ving retropubic prostatectomy, the patient appears in a state of well-being 
and does not exhibit any evidence of undue surgical trauma. 

Morbidity. Nine patients had temperatures of 101 F. or above during the 
postoperative period. In 3, epididymitis was present which probably accounted 
for the high temperature. In 1 patient, a small gland was removed which proved 
to be a carcinoma of the prostate. It was enucleated with some difiiculty and 
the trauma was undoubtedly a factor in the febrile course. His temperature 
varied from 102 to 103 F. for several days and then gradually subsided. The 
other 5 patients had temperatures of 101 F. and 102 F. for 48 hours postoper- 
atively which then subsided. 

All but 6 patients were discharged from the urological servdce between the 
eleventh and fourteenth day postoperatively. One of these began to drain a 
slight amount of urine suprapubically on the twelfth day. A urethral catheter 
was inserted and left indwelling for 3 days following which he remained dry 
above. He was discharged on the nineteenth day. Three patients developed 
epididymitis postoperatively on the seventh, eighth, and eleventh days respec¬ 
tively. They were discharged from the hospital on the sixteenth day. One pa¬ 
tient was kept in the hospital for 30 days because of a persistent urinary fistula, 
^his was the patient in whom the pathological report was adenocarcinoma of 
the prostate. 
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One patient was re-admitted several weeks after discharge because of a peri¬ 
ostitis pubis. He was kept in the hospital for almost two months until subsid¬ 
ence of all symptoms. 

Many of the patients could have been discharged earlier but in view of their 
poor general condition, it was felt that an increased period of observation was 
advisable. 

Hemorrhage. As mentioned previously, there was 1 case of severe hemor¬ 
rhage from the anterior prostatic plexus which resulted in a fatality. In no pa¬ 
tient did severe postoperative hemorrhage occur from the prostatic bed or vesical 
neck. In approximagely one-third of the patients, intei-mittent irrigation of the 
urethral catheter for the first 24 hours was necessary to maintain the patency 
of the catheter. Suprapubic cystotomy or transurethral fulguration was never 
necessary to control bleeding. 

Secondary bleeding occurred to a moderate degree in 5 patients between the 
eighth and eleventh days postoperatively. This was easily controlled with an 
indwelling catheter for 24 hours in each case. Late bleeding occurring after 
discharge from the hospital has not been encountered thus far in this series. 

Suprapubic urinary fistula. Suprapubic urinary drainage occurred in 9 pa¬ 
tients. Four of these patients had a postoperative indwelling catheter for only 
4 days. In the 5 remaining cases, the catheter had been left in for 6 or 7 days. 
In all 9 patients, a catheter was reinserted for 48 hours and no further leakage 
occurred. 

A relatively persistent suprapubic urinar}^ fistula occurred in 1 patient in whom 
the pathological report of a small gland revealed adenocarcinoma. He was dis¬ 
charged from the hospital on the thirtieth postoperative day lealdng only very 
slightly. Weekly urethral dilatation for 1 month was effective in closing the 
fistula completely. 

Suprapubic drainage. A mild to moderate degree of seropurulent drainage 
from the lower angle of the wound occurred in every case. This was occasionally 
mixed -ivith dark blood probably due to a slight ooze from the anterior plexus of 
veins. The drainage spontaneously ceased and all wounds were healed by the 
fourteenth to twenty-first day. 

Pyuria. Clear or slightly hazy urine by the fourth to sixth postoperative 
week was seen in almost all cases. In several instances, the urine remained 
cloudy for 6 to 12 weeks. Cystoscopy patients revealed tags of mucous mem¬ 
brane producing a slow slough as a cause for the pyuria. All of these eventually 
cleared up. 

Urinary frequency. The short duration of postoperative diurnal and nocturnal 
frecjuency was in sharp contrast to the usual picture after transurethral resec¬ 
tion. Nocturia of once or twice 'svithin 3 to 4 weeks after retropubic prostatec¬ 
tomy was the usual findings. Within 8 weeks urinary habits were within the 
range of normal in this age period. 

In 1 patient, urinary frequency and urgency persisted, together with a residual 
urine of 300 cc. Cystoscopy revealed a small adenoma causing obstruction at 
the vesical neck. This had been missed at the operation. This was resected 
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transurethrally with subsidence of symptoms and residual urine. A more care¬ 
ful examination at the time of surgery would have revealed this adenoma which 
should have been enucleated. This case demonstrates the importance of a care¬ 
ful search for a small adenomata when enucleating the prostate. 

Stricture. There was no instance of postoperative stricture of the urethra or 
vesical neck. In most of the cases sounds were routinely passed 6 weelcs post- 
operatively with a 26 F. and then at biweekly intervals for 2 months. 

Epididymitis. There were 3 patients who developed epididjmiitis postopera- 
tively. In each case the epididymitis subsided with the usual treatment. Pre¬ 
liminary vasectomy was not performed on the patients in this series in order to 
determine the incidence of epididymitis without prophylactic vas ligation. 

Periostitis pubis. This occurred in one of the earlier patients in the series. 
At that time we were using Deaver retractors in the lateral fossa on each side of 
the prostatic urethra. The trauma to the rami of the pubis due to the constant 
pressure of the retractors may have been a contributing factor in the develop¬ 
ment of the periostitis. We have since discarded the use of these retractors. 

This patient developed the typical signs and symptoms of periostitis pubis 5 
weeks postoperatively. The diagnosis was confirmed by x-ray of the pelvis. 
He improved gradually over a period of 6 weelra on bed-rest and left the hospital 
in good condition. 

Pelvic cellulitis. Inasmuch as there is a variable amount of seropurulent drain¬ 
age from the lower angle of the suprapubic wound in every patient, some degree 
of infection in the space of Retzius must necessarily be present. In the series 
reported, however, we did not encounter any instance of diffuse retroperitoneal 
cellulitis associated with high fever and toxicity. 

Miscellaneous complications. Urinary incontinence, urinary retention, ascend¬ 
ing pyelonephritis, pelvic thrombosis, or pulmonary embolism did not occur in 
any patient. 


DISCUSSION 

The fundamental soundness of any operative procedure is best determined by 
its application to a series of unselected cases in a large charity hospital. The 
patients admitted to the urological service of the Cook County Hospital are e.x- 
tremely poor surgical risks and have very little reserve to withstand any undue 
surgical trauma. Their nutritional status is far below normal and the incidence 
and degree of pulmonary and cardiovascular disease is much greater than is seen 
in private practice. As a rule, these patients seek admission to the hospital only 
after the symptoms of prostatism have existed for a long time and the resultant 
pathologic physiology has reached a late stage. This adds materially to the risk 
of any operative procedure which is performed. Thirty-four of the patients in 
this series were from the Cook County Hospital and presented the usual com¬ 
plicating factors. 

In view of these facts, the smooth operative and postoperative course of our 
patients undergoing retropubic prostatectomy is very striking. The aged and 
poor risk patient tolerates this operation very well, there being no evidence of 
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shock either during or inamediately following the procedure. This is probably 
due to three facts: 1) The operation is performed deep in the pelvis, being es¬ 
sentially a perineal procedure performed from above. 2) The bladder is not 
opened and the bladder neck is not traumatized or divulsed in order to enucleate 
the prostate, as is done in the suprapubic approach. 3) There is very little bleed¬ 
ing from the prostatic bed. The most probable explanation for the minimal 
degree of bleeding is the fact that the enucleation is performed from the apex or 
distal end of the hypertrophied gland up toward the vesical neck. The attach¬ 
ment of the prostate to the vesical neck is very firm and is cleanly severed with 
a dissecting scissors rather than torn with the enucleating finger. Using this 
technique, the vesical neck with its rich supply of blood vessels is not traumatized 
and bleeding is kept at a minimum. Any slight oozing that may occur in the 
prostatic bed is adequately controlled by firmly packing the entire bed with pieces 
of large size (No. 100) Gelfoam sponge. 

Eetropubic prostatectomy is an anatomical procedure in the true sense of the 
word. Exposure and visualization of the operative field are far more satisfactory 
than in any other operation on the prostate. The prostatic bed and vesical neck 
can be carefully examined both digitally and visually for possible missed adeno¬ 
mata and in order to control bleeding. With the proper technique, the prostatic 
urethra is easily accessible so that a minimum of trama accompanies the enucle¬ 
ation of the gland. 

It is not a difficult procedure to learn, requiring far less experience than the 
perineal or transurethral operations. Once the technique has been mastered, 
the duration of the operation should not exceed 30 or 35 minutes. There is no 
danger of injury to important adjacent structures which is an ever-present hazard 
in the other procedures. Practically the sole possible source of bleeding is from 
the anterior prostatic plexus of veins. This is easily prevented by careful suture- 
ligature of the vessels prior to incising the capsule. If some bleeding does occur 
from this site, the exposure allows the operator to suture or ligate any bleeding 
points without difficulty. 

Exposure of the prostatic urethra is facilitated in direct proportion to the size 
of the hypertrophied gland. Inasmuch as the distal point of the prostatic ure¬ 
thra, i.e., the triangular ligament, is a fixed structure, the prostate must neces¬ 
sarily enlarge towards the vesical neck or bladder. As a result, the prostatic 
urethra is lengthened in a proximal direction up into the pelvis and away from 
the symphysis. Thus, the large sized glands are higher in the pelvis and may be 
approached with greater ease than the smaller glands. The operation is ideally 
suited for the larger sized glands which would be too difficult and time-consuming 
to resect transurethrally. 

After the prostate has been enucleated, the transverse capsular incision usually 
appears somewhat longer than when it was originally made. It was thought at 
first that this incision might have been torn while enucleating the prostate. 
However, on maldng the incision, a suture was placed at ea,ch end to serve as 
a marker. Following the enucleation of the prostate, the incision seemed longer 
but the ends of the incision could be seen in the same relationship to the suture 
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markers as formerly. This indicates that there is no further traumatic extension 
of,the incision but that the incision is lengthened due to the marked mobility 
of the prostatic capsule after its firm attachments to the prostate are no longer 
present. The very intimate adherence between the capsule and the prostate 
maintains the capsule in a fixed position and allows for little or no mobility. 
After the removal of the prostate, the capsule is no longer fixed and becomes 
very elastic and mobile. This is further evidenced by the increased mobility of 
the upper and lower flaps of the capsule following the enucleation. 

Cystoscopy in most of these patients has been done about 6 to 8 weeks post- 
operatively. The prostatic bed appears clean and somewhat distorted. It is 
interesting to note that the lumen of the prostatic urethra becomes considerably 
smaller even after the enucleation of large glands. Apparently the prostatic 
capsule collapses after the supporting gland has been removed, so that the width 
of the lumen becomes more compatible with the normal. Occasionally, loose 
tags of mucous membrane can be seen w’hich are partially avascularized and may 
account for the presence of pyuria. In 2 cases, very small adenomata were 
visualized along the lateral wall of the vurethra which were missed at operation. 
Since they were not in a position to cause obstruction, no further procedure was 
advised. In 1 case, a missed small median adenoma actually caused a partial 
obstruction at the vesical neck necessitating a secondary transurethral resection. 

Our experience with postoperative cystoscopy has emphasized the importance 
of thorough examination of the prostatie bed for loose mucous membrane tags 
and small adenomata. These should be completely removed at the time of 
operation. 

The actual technique of retropubic prostatectomy is not difiScult and requires 
no special equipment if the following important details are observed: 

1) Elevation of the pelvis. 

2) Extension of the lower end of the abdominal incision practically to the base 
of the penis. 

3) Continual retraction of the bladder backward and upward by the assistant’s 
hand. 

4) Prophylactic suture-ligature of the anterior prostatic plexus of veins. 

5) Enucleation of the prostate from the distal end or apex up toward the 
vesical neck. 

6) Excision of a wedge from the floor of the vesical neck. 

7) Use of a guy suture through the lower flap of capsule for closure of capsular 
incision. 

The incidence of postoperative complications, although not large, is sufficient 
to warrant continued efforts to modify the operative procedure in an attempt to 
further reduce these complications. Suprapubic urinary leakage seems best con¬ 
trolled if the indwelling urethral catheter is maintained for at least 1 week. We 
have not observed any stricture formation or incisional hernias but the follow-up 
in our series has not been long enough to make a definite statement as to these 
possibilities. Severe postoperative hemorrhage from the prostatie bed or vesical 
neck has not occurred as yet. It is fdt, however, that this ever-present bugaboo 
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of all prostatic surgery -will appear after a sufficient number of cases have been 
performed. ^ 

The control or elimination of infection in the space of Retzius is a problem 
which will require further study. That some degree of infection in this area 
occurs is evidenced by the invariable appearance of seropumlent drainage in 
every patient. It is not unlikely that this may occasionally develop into a 
spreading cellulitis in spite of the routine use of a Penrose drain in the space of 
Retzius. A definite abscess formation in the space of Retzius occurred in one 
patient who had a retropubic prostatectomy performed during the preparation 
of this publication. This patient had a low-grade fever starting on the fourth 
postoperative day. The lower angle of the wound was probed and an abscess 
cavity was opened on the sixth day. His further course was uneventful. The 
routine use of sulfanilamide powder in the space of Retzius, as practiced by 
Millin, may have a definite value in preventing infection. We have also con¬ 
sidered the possibility of making a stab wound through the perinemn on each 
side of the prostatic urethra in order to provide for dependent drainage of the 
space of Retzius. It is planned to try this procedure in the future. 

CONCLUSIONS 

Retropubic prostatectomy is a sound surgical procedure and merits further 
trial and study to establish its proper place in the field of prostatic surgery. 

A detailed description of the operative technique, modified after Millin, is 
presented. 

The mortality, morbidity and postoperative complications in a series of 40 
unselected cases are analyzed. 

lOJi- S. Michigan Ave., Chicago, III. 
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. RETROPUBIC PROSTATECTOMY: REPORT OF 102 CASES' 
SAMUEL K. BACON 

From Ihe Department of Surgery {Urology), University of Southern California School of 
Medieine, Los Angeles 

It is remaricable to note the tremendous interest in retropubic prostatectomy 
since its presentation by Terence Millin of London. Many American urologists 
are utilizing these principles, but, in spite of this enthusiasm, we must proceed 
cautiously. 

An outline of the technical steps and pictorial display of the operation may, 
erroneously, give an exaggerated simplicity to this surgical procedure. To avoid 
misapplication of the technique, we should frequently take inventory of results. 

In earlier papers I have presented the historical background of retropubic 
prostatectomy, features of the operation, surgical technique, and my clinical ex¬ 
perience in the management of 32 cases. 

The successful conduct of retropubic prostatectomy is dependent on anatomic 
knowledge of the space of Retzius. This should be obtained on the cadaver 
before actual clinical application of the operation. Strict adherence to the prin¬ 
ciples of surgery will minimize any complexities. Features of particular signifi¬ 
cance in obtaining surgical proficiency are: proper e.xposure of the retropubic 
space, gentle dissection, maintenance of a dry field, e.\cislon of a posterior section 
of tissue from the vesical neck, thorough hemostasis, and adequate repair of the 
prostatic capsule. 

The most useful purpose of tliis extravesical procedure is for complete excision 
of large or medium adenomatous hyperplasias, though all types of prostatic ob¬ 
struction have been approached in the retropubic area. From the patient’s 
point of view the operation has the advantage of affording increased comfort 
during convalescence, prompt urinary control and preservation of sexual potency. 

Within the past year retropubic prostatectomy has been carried out on 102 
cases: 87 from the County Hospital, and 16 patients from private practice. Dur¬ 
ing this period other types of prostatectomy carried out were: 265 endoscopic, 
63 suprapubic, and 23 perineal. 

The patients comprising the private group were carefully selected as to risk 
and pathologic lesion. Results obtained were excellent; no mortality or signifi¬ 
cant complication, average voiding on the sixth postoperative day, and discharge 
from the hospital on an average of 8.2 days. On the other hand, Coimty Hospital 
patients were unselected except for the general factor that prostates were enlarged 
and obstructing vesical outlets. The majority had severe infection of the urinary 
tract and were poor surgical risks. Before surgeiy they were subjected to in¬ 
dwelling urethral catheter drainage, chemotherapy, penicillin, general supportive 
measures, and adequate lu-ologic studies. Because of an institutional restriction 
streptomycin was not available. Including several resident physicians, at least 
19 urologists participated in the surgeiy program. 

' Read at annual meeting, American Urological .tssociation, Boston, Masa.,May 19,1948. 
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The oldest patient was 96 years of age, and the youngest was 51; 53 per cent 
were between the ages of 70 and 96; 11 patients were past their eightieth year. 
The average age, in this series, was approximately 74 years. 


Cases 

Years 

9 

51-59 

39 

60-C9 

43 

70-79 

10 

80-89 

1 

96 


The initial emergency in 75 per cent was complete retention of urine. In 89 
cases the urine was moderately or severely infected. General physical and spe¬ 
cial examinations revealed a remarkable incidence of cardiorenal-vascular disease 
with hypertension. Occasionally a history of coronary occlusion was elicited. 
Other lesions occurring and frequent findings of preoperative importance were: 
hematuria, anemia, pneumonia, diabetes, hemiplegia, urethral stricture, vesical 
diverticula and urinary calculi. 

Six specimens were malignant. The largest prostate weighed 190 gm., and the 
smallest weighed 6 grams: 


Cases 

Weight in gm. 

4 

6- 19 

20 

20- 39 

42 

40- 69 

36 

70-190 


The mortality rate in this series of 102 cases was 6.8 per cent. Pour patients 
expired suddenly as a result of coronary occlusion (2 on the day of operation and 
the other 2 on the second and fourth postoperative days). Another sudden 
death followed cerebral hemorrhage on the fifth day. Following a pulmonary 
embolism the sixth patient expired on the sixth day. Another patient, who bled 
profusely after surgery, became septic and markedly debilitated, and death oc¬ 
curred on the thirty-third day postoperatively. 

Postoperative hospitalization averaged 17.1 days. This long stay was ma¬ 
terially influenced by the fact that the majority of these patients were poor 
surgical risks. Urinary leakage through the capsule, wound infection, hemor¬ 
rhage, and the lack of uniform operative dexterity among the 19 siugeons (al¬ 
though not predominating circumstances) obviously accounted for many addi¬ 
tional days of hospitalization. 

In 6 instances, during the immediate period following operation, severe hemor¬ 
rhage occurred. This complication was generally attributed to improper hemo¬ 
stasis at surgery. Secondary hemorrhage was essentially insignificant except 
on the fifteenth day in 1 case, and endoscopic fulguration of an artery effected 
prompt hemostasis. 

Excising a posterior section of tissue from the bladder neck was not routinely 
practiced in this series, and consequently, resulted in contracture of the vesical 
neck which necessitated endoscopic resection or division with a diathermy knife 
in seven instances. 

Finally, the devil had a field day when one of the patients developed osteitis 
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pubis! According to the record of this traumatizing operation, with gross inex¬ 
perience, imestablished technical maneuvers were attempted! During the post¬ 
operative period urinary leakage occurred, severe woxmd infection and pneu¬ 
monia ensued. In spite of all this the patient completely recovered, and was 
discharged from the hospital on the thirty-fifth postoperative day. 


SUMMARY 

The urologic surgeon must proceed cautiously when utilizing principles of the’ 
retropubic approach. 

As a preliminary consideration, and before actual application of the operation, 
investigation of the space of Retzius on the cadaver is suggested. 

This operation has advantage of affording increased comfort during convales¬ 
cence, prompt urinary control and preservation of se.xual potency. 

The most useful purpose of retropubic prostatectomy is for the complete ex¬ 
cision of large or medium hyperplaaas. 

In order to avoid misapplication of this technique to prevailing lesions, it is 
urged that an inventory of results be frequently considered. 

One hundred two cases of prostatectomy by retropubic approach are reported, 
pertinent clinical details given, and features of particular significance in obtaining 
surgical proficiency are described. 

1680 N. Vine St., Hollywood S8, Calif. 
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DISCUSSION 

IVIe. 'Dbrence Millin (London, England): Dr. Bacon is to be congratulated 
on his timely presentation. Hiniself a keen proponent of retropubic prostatec¬ 
tomy, he has indicated the difficulties and the ill results that can and will follow 
the operation carried out by those not trained in, or fully conversant with, the 
technique. It recalls the paper of Dr. Alcock in the early days of transurethral 
resection. 

Having heard of a number of modifications in the technique which had been 
introduced, I came here this year hoping to learn of some valuable addendum 
to our technique, for there is no operation which cannot be improved. I have 
been disappointed. The three beautiful films which we saw yesterday either 
failed to show certain points which we regard as cardinal in the technique, or 
portrayed what we have come to regard as gross errors. 

If you hope to obtain good results in any operation you must perform the 
technique correctly and so I feel that several points require further stressing. 

1) A short transverse incision of skin and aponeurosis immediately above the 
pubis with midline separation of the recti will give adequate room, and you will 
leave a sound abdominal wall. I see no need for incisions from Dan to Beersheba 
either longitudinal or that barbaric Czerny variety. 

2) Be gentle throughout the operation. This should not be a tramnatic avul¬ 
sion of the adenoma through a capsular hole instead of a transvesical one. Care¬ 
ful exposure of the anterior aspect of the capsule, a short 2 cm. transverse 
incision of the same 1 cm. below the bladder neck will give in most cases an ade¬ 
quate exposure of the adenoma and allow a gentle enucleation, either digital 
or instrumental. Enucleation should invariably be preceded by a deliberate sec¬ 
tioning of the urethra immediately distal to the apices of the lateral lobes. In 
this way the risk of avulsion of any of the membranous urethra is weU-nigh elim¬ 
inated. A preliminary injection of the gland with 20 cc of 1 per cent procaine 
containing | cc pitressin will give an almost bloodless field. (In 25 consecutive 
cases the average blood loss was 80 cc.) The vertical incision of the capsule I 
have little use for. It has been tried by many of us in Europe and found wanting. 
There is the risk of the incision splitting downwards and leading to involvement 
of the compressor, or upwards and so encroaching on the bladder neck. When 
the latter occurs either accidentally or by deliberate section, an advocated yes¬ 
terday by one film exhibitor, the procedure is no longer extravesical and sub¬ 
sequent suturing of the bladder neck is called for. This spells fibrosis and proba¬ 
ble stenosis at this danger point in all prostatic surgeiy. 

3) I would impress again the absolute necessity of a careful toilet of the vesical 
neck. If there is the least suggestion of stenosis at this region excise a generous 
portion of the posterior lip, preferably subepitheliaUy and then draw down the 
apex of the trigonal mucosa, fixing it to the floor of the prostatic fossa rather after 
the manner of Harris’s retrigonization suture. If you do that you will not have 
subsequent late stenoses. None of the films demonstrate this important step, 

4) Hemotasis. This is. effected by pinpoint coagulation. Surely a cardinal 

78 



DISCOSSION 


79 


rule of surgeiy is to pick up bleeding points and seal them by ligature or coagu¬ 
lation and not rely as a routine on artificial hemostatics as oxidicised celloidin. 
The routine use of this or similar coagulants popular today, I condenm as being 
unnecessary and not ndthout serious disadvantages, well Imown to you. It is 
usually possible to underpin the prostatic arteries with a suture and so avoid all 
risk of serious secondary haemorrhage. 

5) The capsular closure should be completely hemostatic and watertight. No 
method of interrupted suturing will effect this. A carefully applied continous 
suture of No. 1 chromicized catgut will enable the patient to pass urine without 
leakage within a ferv hours of the operation. Modem prostatio surgery calls, 
we believe, for a minimum period of artificial drainage. We aim at removing 
the catheter on the first, second or third postoperative day, unless the bladder is 
atonic. The septic complications are minimized. The best drainage of the non- 
obstructed bladder is normal micturition. We do not wait for the urine to be 
completely free of blood. Once all active hemorrhage has ceased the catheter 
can be safely withdrawn, if the capsular suturing has been correct. Exceptions 
will, of course, be made where urinary infection has not been completely con¬ 
trolled before operation. In a properly conducted operation there should be no 
difficulty in reintroducing the catheter should such become necessary. Recently, 
one of my assistants had the following experience. The patient, 10 hours after 
operation, removed his catheter and voided naturally; he then took fright and, 
without asepsis, lubricant or difficulty, replaced the catheter himself. 

We have now completed almost 600 cases. Our overall mortality, including 
a high proportion of charity cases, has been 4.75 per cent. In those under 70 
years the mortality has been less than 2 per cent, a figure which we have not been 
able to secure rvith transurethral resection, and we have the satisfaction of know¬ 
ing that the obstruction has been completely and permanently removed, which 
is certainly not the case in our resections. Do not think that we have abandoned 
the transurethral route. We use it in the nonagenarians and some others! 

Dn. C. D. Creevt (Minneapolis, Minn.): I approach this discussion rvith 
humility, because my e.\perience with retropubic prostatectomy is limited and 
not to be compared ■with that of the previous discussants. 

I should like to ask a question of Dr. Bacon and of Mr. Millin. Why do they 
elect to make the incision for enucleation of the prostate in the capsule, which 
is the most vascular portion of the lower urinary tract, when it can be done 
as readily in the far less vascular bladder, thus saving a lot of blood? I 
have recently tried on a number of occasions making the incision in the midline 
of the anterior wall of the bladder, beginning about 1§ inches above the prostate 
and ending at its margin. The gland is then enucleated from above by what¬ 
ever method the operator prefers. Hemostasis can be secured in the same 
manner as mth the operation of Mr. Millin. It is made a little more secure by 
lining the prostatic fossa wdth Oxycel gauze and by inflating a Foley balloon 
catheter in the fossa in order to maintain contact with the o.xycel. A small 
(14 F.) mushroom catheter is brought out through a separate puncture in the 
bladder and abdominal wall and the original incision is closed tightly. 

An additional point with this method is that a much more satisfactory closure 
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can be made in the incised wall of the bladder than in the friable, 
vascular prostatic capsule. 

The point I really wish to make in this discussion is to point out that, given an 
urologist who is adequately trained, who has the necessary patience—spelled 
''c-e”—and has a strong enough back, I still feel that transurethral resection is 
the operation of choice for the average case of prostatism. The convalescence 
is more comfortable, the period of hospitalization is shorter, the risk to life is 
measurably less, and I have not yet seen it followed by osteitis pubis, prevesical 
abscess, or suprapubic fistula. 

If I found that my prostate is beginning to trouble me, I will seek out a first 
class resectionist. 

Dr. Geeshom J. Thootson (Rochester, Minn.): I rise first to compliment 
Dr. Bacon on his very able presentation of his experience with retropubic pros¬ 
tatectomy. I am glad that he has called attention to some of his adverse ex¬ 
perience for that is what you gentlemen who are about to embark on your first 
voyage through the plexus of Santorini are interested in, I too have tried the 
operation and had a perfect result, the patient healed per primam and had no 
complication of any kind, so that my experience in this 1 case was 100 per cent. 

As I viewed the motion pictures yesterday and in spite of the technical ex¬ 
cellence of Dr. Bacon’s movie and of the others, I was impressed with the bleeding 
encountered and by the relatively poorer visuahzation one had with the retro¬ 
pubic approach than was the case with the 1-stage visualized transvesical supra¬ 
pubic prostatectomy which the late Dr. Verne Hunt perfected. He performed 
200 consecutive primary prostatectomies wthout a single death but in a larger 
series of cases the mortality rate was around 5 per cent. He did this operation 
under full vision and with accurate control of bleeding. The fact that he cut 
through the bladder wall to do it instead of through the prostatic capsule is the 
only difference that I can see in contrast to the operation which Dr. Bacon and 
Mr. Millin are now advocating. 

At the Mayo Clinic we developed and have continued to employ transurethral 
prostatic resection because we believe that it is a safer operation for the poor 
risk patient. Our experience with the transurethral procedure leads us to believe 
that it is still the operation of choice for prostatic obstruction in practically all 
patients. In the last 100 cases in 1947 our mortality rate was 1 per cent; in 
1,110 cases in 1947 it was 0.9 of 1 per cent. In the past 10 years in 11,522 un¬ 
selected cases the mortality rate has been 1.2 per cent. 

In the face of this experience we have been reluctant to select cases for retro¬ 
pubic operation. As I grow older transurethral resection does not get any easier, 
yet I am reluctant to do another type of operation which according to the experts 
carries a higher mortality than we have experienced with transurethral resection, 

I believe there is some virtue in this retropubic procedure but as yet I have not 
been convinced of its exact place in the management of the prostatic patient. 

I would like to hear more about the indications for the operation; what type of 
case should be selected for the procedure. It seems to me likely that in the larger 
glands requiring more than 1 stage of transurethral resection the retropubic pro- 
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cedure might have its place. I have removed 176 gm. of prostatio tissue in one 
transurethral resection and 280 gm. in two procedures but I have the feeling that 
in such glands some other type of operation, perhaps a retropubic prostatectomy, 
might be better. 

In the final analysis I presume it is up to each man to do the operation which 
he t hink s in his hands will give his patient the best result. 

Dit. OwsLBT Grant (Louisville, Ky.): In discussing this matter with 
my friends, I find there is a great deal of enthusiasm and a lesser amount of 
criticism. I find most of the criticism stems from the possibility of hemorrhage 
at the time of operation and the reports of the subsequent events that have been 
circulated as happening postoperatively. 

It is our belief that this operation is a meticulous operation, not one to be 
entered into readily. All of you Imow what it would take to do a perineal prosta¬ 
tectomy. You wouldn’t dare venture to do that after two or three observations. 

We feel if there had been as much distress as might be inferred from some of 
the conversation, that this operation would have died a’boming in its year of 
American birth, rather than have proceeded as it has to enthusiasm. 

Since there is at the present time no well defined American treatise on this 
subject, I think that if you are having persistent trouble with the operation the 
only remedy is to see one or two or more of the men who are performing this 
operation satisfactorily. There, I believe, you will find that you are overlooking 
some seemingly trivial step in this procedure and that by the advice of those who 
have mastered it you ivill find that your difficulties are readily solved. 

The second feature of inportance I would like to mention is: Do not try to 
modify this operation. The virtuoso who designed the procedure showed e.\-tra- 
ordinary forethought in protecting us from the errors into which we might fall. 
As a result he has devised an operation that I think needs little modification. 
One shudders almost to look and to hear of Oxycel packs and distended Foley 
catheters in the prostatic fossa, when they obviate the very purpose for which 
this operation was devised, namely, the prompt and early reconstruction of a 
normal urethra. 

I have often contended at meetings of this Association that it is an utterly 
false plulosophy that the surgeon should perform the type of prostatectomy vith 
which he is most familiar in preference to all others, no matter what the patho¬ 
logical changes in the gland. Surely any surgical urologist worthy to belong to 
this society or the American Board of Urology should not find it necessary to fit 
the patient to the operation but should be capable of performing the operation 
best suited to the patient’s condition. 

We do feel however, that the retropubic operation offers the best solution for 
the vast majority of large glands. Having done only an humble series of 120 
cases of retropubic prostatectomy we do not believe that we are entitled to draw 
final conclusions or that we can prophesy that this form of operation is the apoth¬ 
eosis of prostatic surgery but we do believe, reasoning from a long scries of all 
types of prostatic surgery for man> years, that if it is not the best it is better than 
the rest. 
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De. AiiEjandeo PaiiOmo (Guatemala City, Guatemala ): Since the brilliant 
presentation of ]\Ir. MiUin and Dr. Bacon last year in Buffalo on retropubic 
prostatectomy, I believe almost everyone has wanted to try the procedure, in¬ 
cluding myself. 

From my personal experience of 27 cases, in which this surgical technique was 
used, we consider this operation a good one and not a difficult one. In our series 
of 27 consecutive retropubic prostatectomies, we had only 2 complications; one 
was a persistent urinary fistula, which required further surgery, and the other 
one was an abscess in the space of Retzius, which was properly treated. 

Dr. Louis M. Orr showed Tuesday afternoon, in his beautiful picture, that it 
is not necessary to use any special instruments to perform the operation. 

In this convention I have seen several modifications of the original technique. 
We, in Guatemala, follow Mr. Millin’s, but, because for some as yet unknown 
reason, our countrymen do not bleed easily, we just plicate the prostatic capsule, 
and that takes care of hemostasis. 

In conclusion, we do believe that retropubic prostatectomy is an excellent 
operation, but we also believe that transurethral, suprapubic, and perineal 
methods are excellent, too. 

De. Sajuuel K. Bacon (Hollywood, Calif.): I must say that this subject has 
activated a considerable amount of enthusiastic discussion. May I summarize 
by’’ saying it is my opinion that the urologic surgeon must proceed cautiously 
when utilizing principles of the retropubic approach. As a preliminary consider¬ 
ation and before actual clinical application of the operation, investigation of the 
space of Retzius is suggested. 

The most useful purpose of retropubic prostatectomy is for complete excision 
of large or medium hyperplasias. This operation has the advantage of affording 
increased comfort during convalescence, prompt luinaiy control, and preservation 
of sexual potency. This is only a transient reference to Dr. Creevy’s question 
in regard to the conafort in the postoperative convalescence in contradistinction 
to a suprapubic prostatectomy. One hundred and two cases of prostatectomy, 
■wnth. the retropubic approach are reported. The pertinent clinical details and 
steps of technic significant in obtaining surgical proficiency are described. 

Even though only limited experience has been gathered up to the present time, 
it is my considered opinion that retropubic prostatectomy is anatomically sound, 
not overly difficult to perform, and that it constitutes a rational procedure for 
the relief of prostatic obstruction. 

I wish to express my sincere appreciation to each one of you, and to my dis¬ 
tinguished colleagues, Mr. Terence Millin, Drs. Creevy, Thompson, Grant, and 
Palomo. 
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OSTEITIS PUBIS: ITS DIAGNOSIS AND TREATMENT' 

LATOENCE L. LAVALLE and FRANK C. HAMM 
From the Urological Service^ the Brooklyn Hospital, Brooklyn, New York 

Osteitis pubis is an inliammatoiy disease of the pubic bone beginning in the 
symphysis and rapidly involving the pubic rami and even the ischia. It charac¬ 
teristically follows suprapubic incision for prostatectomy or other urinary bladder 
procedures in a small number of cases. The disease is a distinct entity and fol¬ 
lows a definite course. While the disease is self-limiting under expectant treat¬ 
ment, a period of prolonged pain and disability (3 to 12 months) has been the rule 
in a study of the first 25 reported cases in the literature. Seven cases, have 
been studied at the Brooklyn Hospital and form the basis for this review. A 
new therapeutic regime, as instituted in our hospital, has produced rapid amel¬ 
ioration in a matter of days instead of months and will be described in detail. 

The condition was first described by Edwin Beer in 1924 and again in 1928. 
P. W. Aschner in September 1924, Goldstein and Abeshouse in 1929, Peirson in 
1929, Kretscluner in 1930, Barnes in 1933, Lazarus in 1936, Wilenski in 1938, 
Goldstein and Ferber in 1938, Silver in 1941, Wheeler in 1941, IGeinberg in 1942, 
and Muschat in 1945, have all reported instances of osteitis pubis. Maurice 
Muschat was able to discover 25 cases, including 2 of liis own, in a comprehensive 
study of the literature. In 1946, H. H. Cohen reported a case and in 1947 E. 
ICirz, in England, reported 10 cases. Powell’s case and the 4 cases of Goldstein 
and Rubin, makes a total of 41. We are convinced that the incidence of osteitis 
pubis is much greater than has been reported in the literature as we have infor¬ 
mation from other urologists of individual instances of this complication in their 
practices. 

CLINICAL DIAGNOSIS 

Undoubtedly many mild cases of osteitis pubis have gone undiagnosed in the 
past. When this disease is better understood and when the urologist maintains 
a high index of suspicion, more cases will be recognized and treated in an earlier 
stage. In the typical instance, the patient has had a suprapubic prostatectomy 
from 3 to 7 weeks before the onset of symptoms. He is at home, walking about, 
his urinary habits returning to normal and, he may even have returned to liis 
previous occupation. The suprapubic wound and sinus are firmly healed and the 
urine is now clear, or nearly clear. Without prodromal symptoms he is suddenly 
seized with pain over the symphysis pubis. In a matter of a few days the pain 
becomes excruciating and involves one or both pubic rami. The patient experi¬ 
ences great difficulty in locomotion, movement of the lower extremities produces 
pain along the inner surface of the thighs accompanied by' spasmodic contractions 
of the adductor magnus muscles. Any movement of the trunk or thighs starts a 
tetanic contraction which cannot be controlled but which subsides in a minute or 
so if tire patient lies or stands quietly. Getting in or out of bed becomes all but 

* Read at annual meeting, American Urological Association, Boston, Mass., May 19,1948, 
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impossible due to the deliberate splinting of the recti and adductor muscles to 
minimize the pain. He lies in bed flat on his back as turning to one side or the 
other is apt to bring on a new adductor spasm. 

On examination it is immediately evident from the facial e.xpression that severe 
pain, or fear of pain, is present. He wallcs to the examining table "with short 
deliberate steps or ivith a hesitating shuflSmg gait. He may wallc on the tips of 
his feet in order to spare himself pain transmitted from the heels. He gets on the 
examining table in slow motion aiming to splint his abdomen and thighs on the 
pelvic girdle. An attempt by the examiner to spread the thighs is immediately 
resisted as a painful spasm of the adductor muscles is produced. The slightest 
pressure over the pubic spine, such as would be normal in the course of an exami¬ 
nation, produces exquisite pain. In bed, lying quietly, the pain is bearable. 
Upon turning or raising his hips for a bed pan, severe spasm returns. Stretch¬ 
ing or straining of the recti muscles as he tries to sit up causes pain in the pubic 
region. If the process extends down to the ischial rami he finds sitting in bed 
painful. At this point the patient refuses to get out of bed as the effort pro¬ 
duces more pain than he is willing to stand. No swelling or redness is noted 
in the pubic region. A low-grade febrile reaction is generally present. Associ¬ 
ated Math this is a moderate leucocytosis, polycytosis and secondary anemia as 
shoAvn in the chart. 'Microscopic examination of the urine will reveal a few 
leucocytes. The longer the interval between the prostatic enucleation and the 
onset of symptoms, the fewer will be the number of pus cells seen in the urine. 

ETIOLOGY AND PATHOLOGY 

The cause of this unexpected complication in the 7 cases reported here is ob¬ 
scure. They occurred following suprapubic cystotomy. None of the general 
surgeons or gynecologists at The Brooklyn Hospital recorded a symptom com¬ 
plex suggesting osteitis pubis folloMng their numerous suprapubic midline inci¬ 
sions. There were 4 different operators in the 6 cases so no one technique for 
suprapubic cystotomy can be culpable. These cases were definitely not space 
of Retzius infections. The soft rubber drain to the space of Retzius is removed 
in 24 to 48 hours on our urological service. Pressure of the suprapubic mushroom 
catheter on the symphysis has no relationship as we do only high suprapubic 
(>yg|^Ql^Qi 32 igg, No heavy retractors are used to separate the recti muscles as no 
difficulty is encountered in doing a cystotomy on a previously distended urinary 
bladder. Each of these cases had an uneventful hospital course. None had 
unusual postoperative hemorrhage or faulty catheter drainage. Urinary sepsis 
seemed to pay no part in causing this complication. 

] 3 jopsies were done on any of these patients so nothing can be added to the 
scanty knowledge of the pathology of osteitis pubis. lUeinberg gives the best 
description. Periostitis of the pubic bone is the earliest change. In a later 
stage partial or complete destruction of the cartilage of the symphysis may occur 
with separation of the pubic bones. The changes in the pubic rami are the result 
of destruction and absorption of bone tissue. Later, with healing, bony tissue 
replacement occurs. Tills may go too far and periosteal bone formation can 
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result in spurs and complete ossification of the symphysis inth fusing of the pubic 
bones in 12 to 24 months 


HOENTGEN FINDI^GS 

No roentgen changes nere noted in the earliest stage of this disease In this 
series chnical signs appeared ui 3 to 7 weeks X-ray corroboiation of osteitis 
pubis Mas not noted until 4 to 13 ueeks after the second-stage operation In an 
individual case, v-ray confiimation is not found until 1 to 9 m eeks after the onset 
of sjTnptoras Hence, repeated studies at neeUy interv als are necessary to elicit 
the earliest roentgen changes to confiim the diagnosis At first, a fuzziness or 
fraj’ing of the periosteum of the symphysis or pubic lamus is seen Within 2 
moie Meeks the moth-eaten appeaianee of bone destnietion in the pubic ramus is 
manifested The appearance is not unlike the lytic pi ocess seen m ith metastases 
from a prostatio caicinoma or from some inflammatory mi olyement of the bone 
Complete bony repair may octui as m case 4, or spin formation, ossification of 
the symphysis oi dense calcification to the bone occui as m case 2 As it may 
take 1 to 9 Meeks after the onset of sjTnptoms to obtain positive vray findings, 

I treatment should be instituted on the basis of a clinical diagnosis to spare the 
patient pain, disability, and a piolonged hospital stay 

TREITMENT 

In cases 1 and 2 sulfonamides and pemcillin Mere administered for 2 Meeks 
Mithout changing the chnical couisc in the slightest On the presumption that 
Me Mere dealing iiith a trophic disease such as a polyneuritis, high vitamin B 
administration m as considered It Mas felt that diatheimj, although condemned 
in some pievious papers, might be beneficial Hence a iitamin B complev 
preparation- m as administei cd int i amuscularly tMice a day along m itli daily short- 
Mave diathermy to the affected parts Impioiement occuncd Mathm a matter 
of days and the first 2 patients Moie so piomptly leheicd of then pain that Me 
deteimined to use it in futuie cases In ease 3, high i itamin B complex adminis¬ 
tration by mouth and short-Ma\e diatheimi Mere instituted promptly, Mithout 
piei lous use of chemotheiapeutic agents Improi ement Mas noted on the thud 
day Case 5 Mas tieated as an office patient, dail 3 ’ injections of Sohi-B plus a 
high potency aitamin capsule’ bj mouth Mas icMaided by piompt improvement 
Mithout short-Maie diathcimj Case G responded to this therapeutic regime m 
G days Expectant theiapj foi osteitis pubis as studied m the literatuie leiealed 
that amelioration Mould occiu m fiom 3 to 9 months oi more In short, the 
treatment of this painful complication consists of the intramuscular oi iiitune- 
noiis administration of Sohi-B, oral administiation of high potenej- B complex 
capsules and dailj short-Ma\e diatliemn to the affected areas Therapy should 
commence as soon ns clinical sj-mptoms appeal and Meekly roentgenograms of 
the pehic girdle should be obtained foi confiimation of the diagnosis of osteitis 
pubis 

* Solu B, Upjohn. 
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A recent patient following retropubic prostatectomy did not show the expected 
response to B complex and Dr. John Pepe, our roentgenologist, advised a trial of 
roentgen the)-ap 3 '. A good effect was obtained. Goldstein and Rubin treated 
4 cases of osteitis pubis with roentgen therapy and they noted a good response. 
It is our opinion that high dosage of B complex should be tried in all cases of this 
complication and that the refractoiy case should receive deep x-my therapy. 
Thei-e should be little objection to using both modalities in a severe case. 

No opportunity to use streptomycin has presented itself. This is worth doing 
in the light of a recent observation that osteitis pubis maj' be a low-grade chronic 
infection due to B. proteus. (Reported bj’- Powell.) 

CASE REPORTS 

Case 1. D. H., aged 72, underwent a 2-stage suprapubic prostatectomy, the 
gland being enucleated on IMarch 22, 1946. He left the hospital in 2 weeks vdth 
a firmly healed suprapubic wound. He rebjrned to the hospital 3 weeks later 
■noth the histoiy of increasing inabilitj' to walk, and pain over the left pubic bone. 



Fig. 1. Case 1. A, Eight weeks after prostatectomy we first notice decaloification at 
symphysis. B, Progression of disease continues. Note increase in decalcification and 
widening of symphysis. C, Calcium deposition is noted with marked separation of sym¬ 
physis, 5 months after prostatectomy. 

He was put on 30,000 units of penicillin everj'^ 3 hours and sulfathiazole, 2 gm. 
daily, for a period of 2 weeks. The sjmiptoms increased in severity requiring 
morphine for pain. He remained in bed presenting an abject picture. Intra¬ 
muscular injections of Solu-B and short-wave diathermy was started on May 12, 
1946, and tvithin 2 days he experienced rapid improvement and was able to walk 
around his bed and to the bathroom. No evidence of osteitis pubis was noted 
on the admission study, the x-rays not becoming positive until 8 weeks follmving 
the second stage. See figure 1. 

Case 2. A. W., aged 68, underwent a 2-stage prostatectomy, the second stage 
being performed on Februaiy 15, 1946. He Avas discharged from the hospital in 
2 weeks with a firmly healed suprapubic Avound. One AAreek after his discharge 
from the hospital he noted increasing pain OAmr the symphysis AA’hich radiated 
doAA’n both tliighs and caused seA^ere pain AAdren he tried to Avalk. On re-admission 
he AA'as giA''en penicillin and sulfathiazole for 4 AA'eeks Avithout improA''ement. In¬ 
tramuscular B complex and diatheimy AAmn instituted on IMay 12, 1946, and in 
2 days the patient Avas able to get out of bed AAdthout help, AA'as free of pain, and 
able to take longer steps. His roentgenogram findings became positiA'^e for ostei¬ 
tis pubis 4 Aveeks after the second-stage prostatectomy. Roentgenograms taken 
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7 months latei, in Januaiy 1947, levealed calcihcation ot the ividened cartdage 
of the sjTnphj'sis pubis and some spur foimation m both pubic rami See 
figure 2. 

Case 3 E R , aged 57, undeiwent a 2 stage piostatectomj-, the second stage 
beingd one on August 27,194G He n aschscharged inth a healed suprapubic m ound 
10 days latei He nas comloitable for neaily 3 neehs when he began to notice 
pain at the supiapubic aiea ladiating donn both thighs He was able to walk 
inth gieat difficulty until the pain and adductoi spasm became so great that he 
letuined to the hospital on Octopei 14, 194G I pon admission a clinical diagno- 


--- g.... c 

\ ' 



Fig 2 Case 2 .4, Thirteen nocks after enucleation and 9 weeks aftei onset of stmp- 

toms we note dccalcification and separation at s\mph\sis B, One month later we note 
beginning redeposition of calcium Sepai ation of s> inpht ais is m irked (7, Eleven months 
after prostatectomi we can see maaimal redeposition of eilcium with lessening of sjmphy- 
sial separation 



Fig 3. Case 3 rl, Film taken 7 weeks after prostatic enucleation Note decalcification 
of both pubic rami B, Film taken G months after prostatectomi Note good healing w itli 
redeposition of calcium and moderate separation at s^mplusis 

SIS of osteitis pubis was made based on tlie expciiente gained from cases 1 and 2 
No chemotherapy was used He was placed on liigli B complex medication and 
given daily short-wave diatheimy In 3 days maiked impiovemelit occiiired 
He was able to walk about his room and in a week he left the lios])ital Roent- 
genogiams taken 4 months latei, in Fcbruaiy 1947, imealed no evidence that 
would indicate osteitis pubis It is believed that early diagnosis and prompt 
treatment aboited fuithei progress of this disease and lapid lesohition of the 
hone disease See figure 3 

Case 4 F S , aged 71, underwent a 2-stage piostatcctomy, the enucleation 
being pel formed on Decemhei 10, 194C He left the hospital 2 weeks latei with 
a dry suprapubic wound Foi 0 weeks the patient felt perfectly well, had good 
control of uiination, and had no noctuiia or fiequencv IVithout waniing he 
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began to experience pain and tenderness over the i-ight pubic area. A local 
plij'^sician prescribed codeine and aspirin vith some measure of relief. Bending, 
turning and walking caused pain in his right thigh and he was forced to use a 
cane for walking. On e.xamination in the office no local signs of inflammation in 
the wound, right pubic area, or right thigh were found. Adductor spasm was 
marked. A clinical diagnosis of earty osteitis pubis was made on Februaiy 17, 
1947, and daily injections of Solu-B Avere instituted. The patient also took 3 
Zjunacap capsules daily. No diathermy was used. In 6 days amelioration oc¬ 
curred and the patient was able to forego the use of Iris cane. He was spared an 
additional hospital admission by prompt clinical diagnosis and office treatment. 

Case 5. H. P., was aged 05. On August 29, 1944, a V shaped piece of tissue 
was resected from the bladder ireck through a suprapubic incision. He was ad¬ 
mitted to the hospital 4 AA-eeks later AA'ith osteitis pubis. The diagnosis of osteitis 
pubis Awas made in retrospect. The clinical chart revealed that many consulta¬ 
tions AA^ere made to determine the cause of his pain and bilateral adductor spasm. 
A neurologist, an orthopedist, and an internist all failed to diagnose his disease. 
He AA'as treated AA'ith bed rest, codeine and aspirin and also AAOth occasional hjyio- 
deimic injections of morphine AA'hen his pain AA'as severe. The x-ra 3 ' findings of 
osteitis pubis AA'ere complete^'- missed at that time and a roentgen diagnosis AA'as 
made 3 j'ears later Avhen the films AA-ere revieAved in the light of our ncAA' experi¬ 
ence. He left the hospital after 3 months, using a cane, and being far from aa-cII. 
He AA'as not free of adductor spasm and pain over the pubic rami, for 9 months, 
but he has been completely Avell for the past 3 years. This patient closely fol- 
lOAA-ed the pattern of prolonged disability in those reported cases AA'hich had 
receiA'ed expectant treatment. 

Case 6. P. F., aged 71, had a 1-stage prostatectomj'- performed on February 
21, 1947. He left the hospital on the tAventy-third postoperatiA'e day Avith a 
healed suprapubic AA'Ound and good urinarj' control. Taa'o AA’eeks after leaAdng 
the hospital he AA-as seen in the Out-Patient Department Avith the complaint of 
pain over the pubic bone AA'ith radiation to the inner upper aspect of both thighs. 
Within 1 more AA-eek the pain increased in severity. He had great difficulty in 
AA'alking, getting on and off the examining table and had a temperature of 101 F. 
He AA-as hospitalized and 100,000 units of penicillin every 2 hours for 3 da 3 's was 
then tried Avithout subjectiA'e relief. Motion pictures of the patient demon¬ 
strating his marked disability AA'ere taken on April 11, 1947. Intramuscular 
injections of Solu-B 3 times a day and short-AA'aA'e diathermy daily were instituted 
on the folloAA'ing day. In 6 days his pain Avas greatly diminished, he AA'as able 
to get in and out of bed, and he AA-as able to Avalk to and from the bathroom Avith 
steps of 14 to 16 inches in length. The x-rays became positive on April 21, 
1947, or 3 Aveeks after the onset of sj'mptoms. Films taken 7 months later 
shoAA’ed marked redeposition of calcium at the S 3 Tnph 5 'sis and the formation of 
manj' bonj' spurs on the descending rami of the pubes. See figure 4 

DISCUSSION 

The diagnosis of osteitis pubis can be readity made on the clinical signs and 
sjTnptoms. The x-ray confirmation completes the diagnosis but such confirma- 



ObTEITIS rUBIS 


89 


tion is not obtained untii 3 to 7 itceks after the clinical diagnosis has been 
made. Tieatment of this paiiiiul comphcation should not be postponed until 
x-ray evidence is obtained A loentgenogram of the pelvic girdle at weekly in¬ 
tervals is recommended Mild lases of osteitis pubis occur and not all cases 
are crippled and confined to bed 

Wli 3 ^ this obscure complication occiiis is difficult to say. Careful study of the 
clinical charts reveals no iniiisiial operative or postoperative findings. All of 
these cases had the average post-prostatectomy hospital course without super¬ 
imposed infection or secondaij' hemorrhage. Xo bacteriological studies were 
made since no localized exudates were discovered. The secondary anemia noted 
in all of these cases may have some etiological significance. Yet numerous men 
in their sixth to eighth decade pieseiit a similar mild secondaiy anemia. 

Early recognition oi this complication in the postoperative office consultation 
will enable the phj-sician to assure the apprehensive patient that no serious con¬ 
sequences will ensue and that response to treatment will be prompt. lie'can 



Fig. 4. Case 6. A, Four iiceks after onset of symptoms ive note first loentgen changes 
at symphysis. S, Note widespread bone destruction about 4 months after enucleation. 
Spread of discase towards ischial spine may be seen. C, Seven montlis after enucleation 
we note rodoposition of calcium hianj- bony spurs now seen on descending rami of pubes. 

be assiiied that no other organs or structure.s will bo involved. The patient 
can also be told that tlieie will be no need for hospitalization ns tieatmeiits can 
be carried out in the office. Tliis assurance will spaie the patient a great deal 
of appreliension. 

We feel that as the letiopnbic approach for prostatectomy becomes moie 
popular the incidence of osteitis pubis will increase. This should not act as a 
deterrent to perfonning tills x'ahi.ablc operation. Should osteitis pubis occur 
in a small pcicentage of cases, the diagnosis can be made early and tiealment 
with the B complex as outlined, or tlie deep x-raj' tlierapj’, as done liy nold.sfein 
and Rubin, may he administered promptly. 

CONCLUSIONS 

Seven cases of osteitis pubis following suprapubic prostatcctomj’ arc presented. 

Early diagnosis can lie made on the basis of clinical signs alone. 

Altliougb tile disease is self-limiting witli improvement in 3 to 9 montlis, a 
new therapeutic regime to hasten rccovciy is pre.seiitcd, AWien tliis fails re¬ 
course to deep x-raj- therapj' slioiild he tried. 

Tlie importance of repeated roentgen examination to reveal bone disease is 
stressed. 
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Credit to Edwin Beer and Paul Aschner is given for the original description 
of this disease. 

SO IJmison Place, Brool'hjn, N. Y. 
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DISCUSSION 

Dk. Louis M. Obr (Orlando, Fla.): While I have enjoyed very much this 
discussion of osteitis pubis, I must confess that in my not too few years of dealing 
■with conditions requiring opening of the urinary bladder, I have never recognized 
or seen this postoperative complication. 

The addition of 6 cases of this condition all from one locality to a sum total 
of only 25 ■which the authors found in the literature ■would seem to indicate that 
either the disease is somewhat difficult of recognition or that there has been 
negligence on the part of many in recording their observations. If Noel Coward 
had been asked to take part in this discussion he would doubtless say that “any¬ 
thing might be expected from Brooklyn.” 

Despite the paucity of case records in the literature of osteitis pubis, recent 
personal communications record the fact that since retropubic prostatectomy 
has been on trial in this country, several cases of osteitis pubis have been reported 
following this particular procedure. 

From the description and clinical course of the disease as given by different 
reporters, it would seem that the condition is distinctly self-limiting and would 
seem to be first periostitis and, secondly, true osteitis ■without involvement of the 
marrow and furthermore 'without the presence of any suppuration. After healing 
has taken place a certain degree of ossification of the pubic cartilage with gen¬ 
eralized thickening of the periosteum has been noted. 

This entire clinical picture suggests quite strongly that trauma, in some form, 
associated with interference to the nutrition of the periosteum be it from the 
pressure of the hand agaiiist the pubis, which sometimes reaches the point of 
■violence in enucleating a difficult prostate, or the pressure of a retractor, in the 
hands of a spirited assistant might be sufficient to induce periosteitis. The 
delay in appearance of symptoms could be accounted for on this basis. 

It is to be noted that all cases here reported have followed suprapubic enucle¬ 
ation of the prostate. The authors are to be congratulated upon the effects of 
their scheme of therapy and the rapid response to the administration of 'vitamins 
is highly suggestive of a deficiency aspect of the disease. 

I feel that we ■will all be much the wiser from hearing this interesting presen¬ 
tation and no doubt our diagnostic acumen ■will be considerably sharpened and 
we will be more alert in the future for this distressing complication. 

Dr. H. W. Bruskb'WITz (Madison, Wis.): I haveenjoyed the paper by Doctors 
Lavalle and Hamm. Their plan of active treatment ■will, I am sure, afford the 
patients ■with tliis most distressing complication, more rapid relief. 

Within a year we have obsen'ed three instances of this complication; we have 
never observed one previously. The occurrence of the first of 3 three cases 
prompted my associate. Dr. George H. Ewell, and myself to present a discussion 
of the subject before the North Central Section in October 1947. 

Certainly, one could hardly fail to overlook this complication since the patient 
is totally incapacitated, and the psychic trauma is quite marked. 
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Haviog observed vnth our colleagues cases of Sudeck’s atrophy in the long 
bones following trauma, and because of the clinical course, x-ray findings and 
other reasons, we are inclined to agree with Wheeler that the condition is acute 
bone atrophy. Residual symptoms may persist for months or years. 

We know, through personal communication, of 2 cases that followed trans¬ 
urethral resection and 1 case in a woman following ureterolithotomy (pelvic 
ureter). 

In our hands, except for the use of one piece of Oxycel gauze over the bag of 
the Wolf or Foley catheter, the use of smaller catheters, smaller and earlier re¬ 
moval of the suprapubic tube which has resulted in more rapid closure of the 
wounds, there has been no essential change in the technique of the operation. 
The bladder is routinely sutured to the anterior abdominal wall during the 
enucleation. 

F. S., aged 60, approximately 7 weeks following a 1-stage suprapubic prosta¬ 
tectomy, exhibited the typical symptoms of osteoporosis. The postoperative 
recovery was uneventful other than that the suprapubic sinus was slower than 
usual in closing. A cystogram (slide) shows normal pelvic bones prior to op¬ 
eration. The typical bone changes at the time of admission, 8 weeks following 
operation, are shown in this slide (slide). The next slide shows the marked 
changes 12 weelrs following the onset of symptoms. The next slide shows ossi¬ 
fication of the symphysis and residual bone changes 1 year following the onset. 
The patient still presents symptoms. He was treated expectantly with a high 
caloric diet, tonics, analgesics, vitamin B elixir by os and by hypodermic. 

G. R., aged 57, w'as admitted on July 7, 1947 because of hemorrhage from a 
peptic ulcer. He received 12 transfusions and had bilateral superficial femoral 
vein ligations because of thrombophlebitis with pulmonary infarcts. Urinary 
retention developed, and examination disclosed grade 2 benign prostatic hyper¬ 
trophy. He was -unable to void follo^ving several days of Foley catheter drainage. 
Since his general condition was such that prolonged drainage would be required, 
on August 4, 1947 a suprapubic cystotomy was done. On October 31, 1947 a 
second stage suprapubic prostatectomy was performed. The postoperative re¬ 
covery was uneventful and he was discharged on November 10, 1947, voiding 
well, with no residual urine and the wound healed. On the day of discharge he 
complained of vague pains in and about the left groin and left thight. These 
were assumed to be secondary to the thrombophlebitis. 

He was readmitted on December 5,1947 with the typical history and physical 
findings of osteoporosis. (Slide) Six weeks postoperative, no remarkable 
changes, although the clinical history and physical findings are diagnostic. 
(Slide) Seven weeks postoperative, again no remarkable changes yet in retro¬ 
spect definitely diagnostic. (Slide) Nine weeks postoperative, typical changes 
of osteoporosis. He was given vitamin B complex per os and by hypodermic, a 
high caloric diet and a course of deep x-ray therapy. Progress was slow and he 
developed a marked psychosis. He was discharged on March 9,1948, approxi¬ 
mately 3 months after being readmitted. 

E. C. S., aged 63, had a 1-stage suprapubic prostatectomy on March 19,1948. 
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The prevesical space was exposed for a retropubic operation. A very large vein 
was injured, the bleeding was controlled by a tampon of a small piece of O.xycel 
gauze. The bladder was opened and a prostate weighing 70 gm. was enucleated. 
A Wolf catheter covered with one piece of O.xycel gauze and inflated with 30 cc 
water was left in place, and also a 26 F. suprapubic tube. The Wolf bag was 
gradually deflated and removed in 48 hours, and the suprapubic tube in 72 hours. 
A 20 Foley catheter was inserted. The postoperative course was uneventful, 
except for a seropurulent sanguinous dischai^e that persisted for several days 
after urine drainage had ceased, and a low grade febrile reaction. He was dis¬ 
charged (April 10) twenty-two days following operation. His first symptoms of 
pain in the right groin and suprapubic region and pain on motion of the legs 
were noticed 25 days following the operation. (Slide) X-ray examination (April 
17) four weeks postoperative. Without axperience this film made at this early 
date could be confusing. (Slide) This film 7 weeks postoperative shows un¬ 
mistakable 'evidence of the disease. This patient has received diathermy and 
x-ray therapy and vitamin B. His immediate progress has been much faster 
than the two former cases. 

From our observations of this case and the preceeding one, we are impressed 
with the fact that clinical symptoms are present in some cases several weeks 
before x-ray changes are demonstrable. We should not wait for, nor rely on 
x-ray evidence alone. The diagnosis can be made clinically early and treatment 
instituted early. 

Dr. Thomas D. Moore (Memphis, Tenn.); If, as has been suggested, the 
occurrence of osteitis pubis is on a geographic basis we have had a mild epidemic 
in the vicinity of Memphis. I might state that through the years in the almost 
routine performance of primary suprapubic prostatectomyfor glands of unusually 
large size and transurethral resection of those of lesser degree, we have never 
recognized a single instance of osteitis pubis. During the past year, however, 
this distressing complication has occurred in 8 cases of appro.ximately 65 primary 
extravesical retropubic prostatectomies, the performance of which fol¬ 
lowed closely the technique of our distinguished honorary member, Mr. Terence 
Millin. We have been meticulously careful in aseptic technique, in obtaining a 
water-tight closure of the prostatic capsule and in the avoidance of trauma by 
tractors or by pricking of the periosteum with a needle. More recently we have 
incised transversely the endopelvic fascia at the level of the symphysis in an 
attempt to conserve a protective covering of tissue posterior to the symphysis as 
an added precaution. 

Primary healing of the incision occurred in practically all of the 65 cases and 
in those which developed osteitis pubis there was no external evidence of an in¬ 
flammatory process, such as redness or swelling, and in the early stages there 
was no roentgen evidence of osseous changes. The earliest onset of symptoms 
was 2 weeks after the operation, the latest was 5 months postoperatively and 
the average time of onset for the group was 2 months. These patients were 
severely disabled; they lay in bod immobile, carefully avoiding any motion of the 
pelvis or liips because of the constant dread of precipitating a terrific paroxysm 
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of pain involving the adductor magnus group of muscles on the inner aspect of 
the thighs. They were re-adnutted to the hospital and films exposed from time 
to time later displayed changes involving the periosteum and slight xvidening of 
the symphysis. None required surgical interference. The duration of symp¬ 
toms was comparatively brief after instituting treatment consisting of the free 
use of the antibiotics, combined with local heat and massive doses of vitamin 
B-1. Most of the patients were able to be up and about fairly comfortably 
within a week or ten days. 

We should be greatly indebted to Drs. Lavalleand Hamm for this most timely 
and interesting presentation and their valuable suggestions regarding the man¬ 
agement of this disturbing comphcation. 

De. David B. Steaens (Boston, Mass.): I wish to compliment Dr. Lavalle 
and Dr. Hamm for bringing up this important subject. From the talk you can 
hear in the corridors, I believe that there are more cases throughout the countr}'- 
of osteitis pubis than are reported. 

I visited my house service Tuesday and found a fresh case of osteitis pubis 
which came from a Burlington, Vermont hospital following a 2-stage 
prostatectomy. 

At the Beth Israel Hospital we have had a case following retropubic prosta¬ 
tectomy. A man 60 years old, in excellent condition, worked in the out-patient 
department, was admitted to the hospital on November 3, 1947. He was op¬ 
erated on November 6; and his highest temperature following operation was 
99.6 F. The drain was removed in 48 hours, the catheter in 6 days, and he was 
discharged on November 16 with a dry wound, perfectly well. 

He was seen twice in the out-patient department within 2 weeks, and he was 
voiding well; the woimd was dry; he felt fine, and the urine was clear. Thirty- 
eight days after operation he noticed the first slight pain in the region of the 
symphysis, and then on December 27 appeared in the out-patient department, 
barely able to w^alk. He was re-admitted and the diagnosis of osteitis pubis 
was made: white count 15,000, nonprotein nitrogen 34, temperature 99 F., urine 
culture positive for B. coli. He was put to bed and given antibiotics; was given 
heat and strapped, but the condition did not seem to iniprove rapidly. He im¬ 
proved slowly with heat and opiates; these were the best remedies in his case. 
He was discharged 53 days after readmission. (Slide) This first slide shows the 
patient before operation. Urogram was done, showing enlarged prostate. No¬ 
tice prostatic hypertrophy and hooking of ureter. Symphysis pubis smooth and 
regular. Bony structure normal. (Slide) This shows symphysis on December 
29. Notice irregularity and erosion of inner margin. (Slide) This shows the 
patient on January 13. There is progression and irregularity, and erosion down¬ 
ward on the inner margins of the symphysis. Note widening of symphysis pubis. 
(Slide) This was taken February 15. Here there is marked widening of the 
symphysis, essentially the result of loss of bone substance. 

It is my opinion that there are more cases of osteitis pubis than we think. 
Most of us do not bother reporting these cases. 

I also want to point out that I doubt whether the case I have reported resulted 
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because of the fact that it was a retropubic operation. It happened to be one 
of our smoothest cases from an operative point of view, and I doubt very much 
that it was due to that. 

I agree that from our present knowledge the etiology of osteitis pubis has as 
yet not been established. 

Dk. Lawtience L. Lavelle (Brookljm, N. Y.); Including Dr. Goldstein’s 
recent cases and the 10 reported by Dr. Kerrs of England, there are but 41 in¬ 
stances of osteitis pubis in the entire literature. This disease is by no means a 
rare one. Both Dr. Hamm and I have been approached by at least a dozen 
surgeons during this meeting aU of whom recall one or more cases of osteitis 
pubis. 

I wish to say that only two of these complications were noted in our series of 
50 retropubic prostatectomies and this incidence should not cause us to abandon 
so valuable an approach to the treatment of prostatic hypertrophy. This disease 
no longer needs to be treated expectantly. It can be attacked by the adminis¬ 
tration of large doses of B-comp!ex and diathermy, and where unsuccessful, by 
deep x-ray therapy, as outlined by Dr. Goldstein. The patient can be assured 
that his condition will improve and that a second hospital admission need not 
be necessary. 
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URINARY INCONTINENCE FOLLOWING PROSTATECTOMY: ITS 
CURE BY NONOPERATIVE TREATMENT^ 

ALBERT VERGfiS-PLAQUfi 

From the Department of Urology (James Buchanan Brady Foundation) of the New York 

Hospital, New York, N. Y. 

The object of this paper is to present a nonoperative method of treating post¬ 
operative urinary incontinence which, although carried out in only a small series 
of cases to date, has yielded such encouraging results as to make me feel that 
many others with this distressing handicap may not only be greatly benefited 
thereby, but, in a considerable percentage of cases, cured. 

The first 10 patients treated by this method, and who constitute the present 
series, were incontinent because of operative procedures carried out upon the 
prostate gland, both for benign hypertrophy and for carcinoma. Urinary in¬ 
continence may follow any type of prostatectomy. Postoperatively, when all 
drains and packings have been removed, and there is no urinary fistula, the 
majority of patients have perfect urinary control. There is a small group who 
suffer temporary incontinence which gradually diminishes until, after several 
weeks or months, the patient has regained complete urinary control. There is 
an even smaller gi-oup whose incontinence seems to resist, all forms of treatment 
and who must wear rubber urinals, Cunningham clamps, or some self-devised 
receptacle to collect the mine. 

KEVIEW OP 10 CASES 

Condition -present. In all 10 cases reviewed here, the physiology of micturition 
was considerably disrupted. The internal sphincter was injured to a greater or 
lesser degree; and endoscopically it was observed that such fibers as remained 
did not contract voluntarily, nor did they show any ability to stop a flow of 
water at low pressure. All of the bladders showed good capacity, Endoscopi¬ 
cally—except in 1 case—^the external sphincter was seen to relax and contract in 
all its circumference when the patient was instructed to start and stop the stream. 
It was in this ability of the external sphincter to contract at the volition of the 
patient that dependence was placed for the success of the treatment. 

Incontinence in these cases had existed for periods varying from 1 month to 
fii years. The 2 cases of short duration (1 and 2 months respectively) are in¬ 
cluded because these patients had shown no improvement whatsoever up to the 
time they were first seen, and were totally incontinent. All of the 10 patients 
remained dry at night. 

Examin aiion of patient. The patients were carefully studied from the fol¬ 
lowing standpoints: 1) their symptoms previous to prostatectomy, 2) the type 
of prostatectomy that was done, and the pathological diagnosis, and 3) the du¬ 
ration of postoperative urinary incontinence, the treatment received, and the 
extent of improvement (if any). Urinalysis, rectal palpation, urethral calibra- 

1 Read at annual meeting, American Urological Association, Boston, Mass., May 20, 
1948. 
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tion, cystoscopy and endoscopy, and cystometry were all done. The bladder 
was filled with fluid and the patient tested as to his ability to start and stop the 
stream. In 2 cases urethrograms were taken during voluntary contraction and 
relaxation of the external sphincter. 

Previous to prostatectomy, most of the patients had the usual diurnal and 
nocturnal urinary frequency, and residual urine ranging from 80 to 300 
cc. Three had acute urinary retention. The prostates were from IJ to 3 times 
the normal size. 

Six patients had total perineal prostatectomy (removal of the gland and its 
capsule), 2 had radical perineal prostatectomy (removal of the prostate with its 
capsule and the seminal vesicles), 1 had simple perineal prostatectomy, and 1 had 
transurethral resection. 

Tlu'ee of the removed glands were carcinomatous, 1 of these showing invasion 
of the seminal vesicles; G showed benign hypertrophy, and in 1 case (operated 


Table 1 


NO. 

ACE 

TYPE OP raOSTATCCTOUV 

PATDOLOCy 

DURATION OT 
INCONTINYNCE 

DURATION 

TSEATUENT 

RESULTS 

1 

68 

Total perineal 

Benign hyper- 

jri. 


met. 

11 

Good 

2 

62 

Perineal 

trophy 

Carcinoma 


1 

1 

Cured 

3 

71 

Radical perineal 

Carcinoma 

2 


6 

Failure 

4 

55 

Transurethral 

Benign 

li 


4i 

Good 

5 

60 

Total perineal 

Benign 

4| 


6 

Cured 

6 

68 

Radical perineal 

Carcinoma 


10 

6 

Good 

7 

G6 

Total perineal 

Unknown 

1 


3 

Cured 

8 

73 

Total perineal 

Benign 


2 

H 

Cured 

9 

73 

Total perineal 

Benign 

4 


7 

Cured 

10 

72 

Total perineal 

Benign 

SJ 


4 

Good 


upon in another hospital) the pathological diagnosis could not be learned 
(table 1). 

The duration of postoperative urinary incontinence varied from 1 month to 
years. 

In no case did cystoscopy reveal any lesion which might account for the in¬ 
continence. 

The bladder capacity in the 10 cases ranged from 300 to 650 cc. 

Sounds up to 27 F. were passed with ease in all but 1 case; in this, there was a 
stricture in the prostatic uretlira which would admit nothing larger than a 14 F. 
instrument. 

The most important step of the examination is endoscopy, the vital finding 
being the ability of the external sphincter to contract and relax. In only 1 case 
was this ability laclcing. 

The second most important step is determining the ability of the external 
sphincter, upon contraction, to stop a flow of fluid going into the bladder, against 
the highest possible pressure as registered in a water manometer. 

The method of determining this pressure is illustrated in figure 1. An ad- 
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justable glass flask, containing 500 cc of saline solution (fig. 1, A), is connected 
by means of a glass Y connecting-tube and rubber tubing to a catheter whose 
tip is in the anterior tnethra. A water manometer, also on an adjustable stand 
(fig. 1, 5), is connected to the other arm of the Y connecting-tube. 

A Hyams penile clamp is applied, to prevent the escape of fluid between the 
catheter and the urethral wall. The patient is told to contract the external 
sphincter. A flow of saline solution, at very low pressure, is started from the 
flask, passes through the catheter, and fills the portion of the anterior urethra 
between the clamp and the external sphincter. When the intraurethral pressure 
in this segment of the urethra reaches the pressure in the manometer, the flow 



ceases. The pressure in the water manometer is gradually raised \mtil the ex¬ 
ternal sphincter can no longer resist the pressure of the fluid and relaxes, allowing 
the solution to enter the bladder. The pressure registered in the water manom¬ 
eter just before the external sphincter relaxes is designated as “maximum 

sphincteric-contraction pressure. . , t a ui 

By cystometric examination it is then detennmed how much flmd the bladder 
must contain in order to attain an intravesical pressme of the same level as the 
maximum sphincteric-contraction pressure, this volume being the maximum 
amount that the patient can, as a rule, hold and still remain diy. ^ 

TreaimenL Sounds are not used in this treatment, unless there is present a 

stricture of less than 20 F. caliber. ^ i j- u 

It is first carefully explained to the patient that the prehmmary studies have 
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shown him to be a satisfactory subject for a course of treatment, but that a 
successful result ivill depend largely upon his own willingness and ability to 
follow instructions and persist with treatment. 

The patient’s bladder is filled with from 200 to 500 cc of silver nitrate solution, 
1:10,000, and he is requested to stand up and start and stop urination about 
three times. “Stopping urination” means complete cessation of the flow for 
several seconds. He is then told to walk back and forth a few times, and the 
exercises are started again. When starting urination, the patient is instructed 
to contract his abdominal muscles and relax his perineum; when attempting to 
stop the stream, he is instructed to relax his abdominal muscles and contract his 
perineal muscles. These instructions must be explicit, as it is of the greatest 
importance that the patient understand what is expected of him. Frequently 
he must be told to tighten the rectum, or the buttocks, so as to produce con¬ 
traction of the external sphincter. As treatment progresses, he is told to flex 
the thighs and Imees, cough, and separate the legs, while holding his water. The 
patients always show very poor ability to retain their water in the first few treat¬ 
ments, but gradually they improve. They receive treatment twice a week, at 
least. 

The patient is told to do these exercises upon arising in the morning, the blad¬ 
der then being fairly full. When there is definite improvement—that is, when 
the patient is able to hold his urine while walking—then comes the crucial mo¬ 
ment to tell him to discard the clamp or rubber urinal. This he will not do, 
unless he can be convinced that he can do it. We fill the bladder with 150 co 
of solution, adjust a pad in front of the penis, and instruct the patient to wallc 
for 2 hours with sitting intervals. The clamp or urinal is kept in the clinic. 
The first few times he returns quite wet, but as time goes by, he is encouraged 
as he sees that he can keep dry for 2 hours or more, voiding not less than 200 co. 
True, at the end of the day, when he is tired, his ability to hold his water is less; 
but this, too, is gradually overcome. 

Passing sounds (unless there is a stricture of less than 20 F. caliber), irrigating 
the bladder, and telling the patient to start and stop the stream a few times in 
the clinic, and then sending him home with instructions to practice the latter 
each time he urinates, is not, in this author’s opinion, the proper approach to the 
problem of postoperative urinary incontinence in the male. Most surgical op¬ 
erations for the relief of this condition have as their aim the narrowing or con¬ 
striction of the urethral lumen in the spbincteric region. The passage of sounds, 
on the other hand, dilates the lumen. If the object of passing sounds is the 
passive exercise of the urethral sphincter, then it would seem that active exercise, 
by voluntary contraction, is preferable. 

Results of treatment. The results of treatment in these 10 cases were as follows: 
cured, 5; good, 4; failure, 1 (table 2). 

The 5 patients discharged as "cured” were able to dispense ivith clamps or 
rubber urinals, and during the day, pursuing their regular activities, retained 
their urine perfectly for periods of from 3 to 5 hours. 

The 4 patients whose results were regarded as “good” were able to keep dry 
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during the day for from 2 to 4 hours, except under conditions of special stress, 
when they sometimes lost a few drops of urine. Unlike the ordinary case of so- 
called “stress incontinence,” however, this did not occur upon coughing or sneez¬ 
ing, but only under conditions of physical activity requiring vigorous contraction 
of the abdominal muscles. For example; one patient, a coal miner, with a fat 
abdomen, usually lost a few drops of urine when bending over to raise a heavy 
object in the course of his occupation. 

The one failure in this series Avas a 71 year old man who had had a radical 
prostatectomy for carcinoma immlving the seminal vesicles, and had been in¬ 
continent for 2 years. No sphincteric contraction was obsen’-ed endoscopically, 
and, upon being tested, the sphincteric-contraction pressure was found to be 
zero. Although treated for a period of 6 months, there was no improvement 


Table 2 


NO. 

SPHINCTERIC CONTRAC¬ 
TION ENDOSCOPIC 

ilAXIinm SPHINCTERIC- 
CONTRACTION 
rRESSDRE—WATES 

RESULTS OP TREATilENT 

stayed dry 

Urine 

voided 

RESULTS 



cm. 

hours 

cc. 


1 

Good* 

35 

3 

300 

Good 

2 

Good 

40 

4 

300 

Cured 

3 

Absent 

0 

Always wet 

0 

Pailure 

4 

Good 

45 

4 

280 

Good 

5 

Good 

40 

3 

350 

Cured 

6 

Good 

25 

2 

200 

Good 

7 

Good 

36 

3 

300 

Cured 

8 

Good 

38 

4 

250 

Cured 

9 

Good 

40 

5 

300 

Cured 

10 

Good 

36 

2 

250 

Good 


* In entire circumference. 


Avhatsoever in this case, indicating that the external sphincter was destroyed or 
functionless. 


SUMMARY 


A nonoperative method of treatment of postoperative urinary incontinence, 
jonsisting of exercises to develop to its maximal capacity the contractile ability 

jf the external sphincter, is described. . , , - , 

Ten cases of postoperative incontinence treated by this method are reviewed, 
rhe patients ranged in age from 55 to 73 years. M had had some form of 
arostatectomy for either benign hypertrophy or carcinoma. ^ 

Two patients had been incontinent for 1 and 2 months respectively; the re¬ 
mainder from 10 months to 5| years. All remained dry at mght indicating that 
ability of a patient to keep dry during sleep does not necessarily mean that he 

has good urinary control. i ^ 11 

The duration of treatment in these 10 cases ranged from 1 to 1 mont s. 

Five patients were cured (that is, were able to dispense with clamps or rubber 
urinals, and retained their urine for from 3 to 5 hours during the day). Pour 
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had good results (that is, remained dry for from 2 to 4 hours, except under con¬ 
ditions of special stress, when they sometimes lost a few drops of urine). In 1 
case there was no improvement whatsoever. 

CONCLUSIONS 

From our experience with this method of treatment to date, it is concluded: 

That certain cases of incontinence of urine following prostatectomy are curable 
if treated by properly performed exercises to develop the contractile ability of 
the external sphincter. This method of treatment is not, of course, indicated in 
cases with destruction of both the external and internal sphincters. 

That, as a rule, the earlier these exercises are started, the shorter will be the 
duration of treatment. 

That frequent and prolonged contact with the patient is essential in the treat¬ 
ment of postoperative urinary incontinence. 

I wish to thank Dr. Oswald S. Lowsley for his helpful suggestions and for 
placing the facilities of his Department at my disposal; and Mr. William P. 
Didusch for his splendid illustration which so admirably depicts the method of 
examination described here. 
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De. John Dougherty (Knoxville,- Tenn.): Urinary incontinence following 
operations in the region of the bladder neck on male patients is a constant and 
provoking source of worry to the operator. There are none of us here who have 
not had our possibly high evaluation of our surgical abihty completely deflated 
by the individual who returns to the office for his first visit after his operation, 
and tells us in evasive terms that he is doubtful if his operation did him any good, 
since he cannot hold his water. At this stage in the game he has forgotten how 
difficult it may have been and what pain he experienced trying to pass even a 
small drop or two prior to his operation, but now the constantly running stream 
makes him desirous of something to control it. 

Dr. Verg6s-Flaqu6 has presented us with a unique method of improving on 
this very real problem, and in his series of cases it has certainly worked advan¬ 
tageously. I gather from reading his article that the principal conclusion is that 
the reason for the poor control following prostatic surgery, and particularly 
perineal surgery, has been a failure, either permanent or temporary, for resump¬ 
tion of satisfactory control by the external sphincter. His idea is that by forcing 
a conscious activity of this muscular structure under retrograde stress by pressure 
from his irrigating fluid that a sufficient contracture will follow, and control of 
the antigrade urine will result. 

My experience has been that the problem is not so much a failure of activity 
of the external sphincter to resume its controlling capacity, but rather that the 
introduction of the element of scar tissue, particularly in perineal surgery, is an 
inhibiting factor against resumption of good control by the sphincter. In the 
case of retropubic and suprapubic methods it seems conceivable that the point 
of mooring by removal of the apical portion of the prostate leaves the prostatic 
capsule or scar tissue, if this structure has not been removed, to interfere with 
adequate closing of the urethra. In the case of resective surgery, distortion of 
the urinary channel where one portion of the prostate may have been more deeply 
resected than another (so that tortuosity results) I believe, accovmts for failure 
of the sphincter to adequately close the urethral channel to such an extent, that 
loss of control often follows. Using retrograde force to encourage sphincter ac¬ 
tivity, if it really does this, may have its counterpart in the observation that 
many of us have made: when following a urethrocystogram on an incontinent 
postoperative patient, we have seen his control greatly improved. My impres¬ 
sion has been that the sphincter has not been encouraged to exert better or more 
forceful control, but rather that better control has resulted perhaps from two 
reasons. One of these is that the lining of the channel may have been irritated 
enough to actually become more obstructive, and another that the retrograde 
column of fluid may actually straighten out the urethral channel in the operative 

field. , , n , 

Oftimes I believe that we must search for causes other than local ones to ex¬ 
plain the reasons for incontinence in postoperative patients. Very likely a 
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simple neurological evaluation of the status of the patient will yield sufiScient 
information to explain the loss of control. I believe that this should be carried 
out by the urologist, since only he is in a position to evaluate the quality of the 
controlling mechanism and the related neurological aberration. To explain more 
fully my concept of this, I believe that many in the elderly group, on whom we 
find it necessary to perform bladder neck surgery, have neurological abnormal¬ 
ities. Many of them will be found to have completely lost their vibratory sense, 
and almost all of them have lost the deep reflex mechanism of cremasteric or of 
abdominal muscular contraction. The external sphincter group of muscles is 
involved and made less efficient by the same mechanism. Consequently, we can 
hope for little return of function by mechanical stimulation. Rather these pa¬ 
tients may require intensive and prolonged intrinsic factor therapy, either in the 
form of liver extract, vitamin, or folic acid therapy to improve this condition. 
Actually, a surprising and rather large proportion will be found to have sclerotic 
plaques in the spinal cord. When such exists, we cannot expect much from 
any type of therapy. 

I should like also to mention the necessity of elimination by dilatation of the 
persistent element of scarring and secondary constriction which is usually seen 
in the posterior urethra following surgical procedures, other than resection, and 
in both areas of the urethra following the latter. Some operators have con¬ 
tended that short circuiting through the reseotoscopio sheath may have been 
the cause of this, and others have felt that the prolonged use of an indwelling 
catheter has been the cause, the latter due to infection. Of course, many people 
have urethral strictures as a result of previous infection before any surgical in¬ 
tervention has taken place. For the past year I have made it a practice to 
lubricate the resectosoope sheath and indwelling catheters ivith water soluble 
sulfathiazole ointment and to asceptically bandage the penis, so that the catheter 
entering the meatus is protected. Such a practice has almost completely elim¬ 
inated the element of stricture formation and relieves ray mind from the possi¬ 
bility of oil emboli from the posterior urethra in case a petrolatum base was used. 
In closing I would like to reiterate the desirability of obtaining urethrocysto¬ 
grams on patients who are incontinent following surgery. It is a platitude to 
say that the more detailed our information of the abnormality, the greater our 
chances will be of correcting it. Still, it is certain that the problem is much in¬ 
volved and complicated and that it is one often amenable to cure by means other 
than clamps, bags, tubes, or pseudo-psychiatric manipulations. Dr. Vergfe- 
Flaqu^’s efforts and plan are certainly steps in the right direction. I shall bo 
an-xious to hear further reports from him and will attempt to put his methods 
into practice. 



The JocBNAi/ op Uboloot 
Vol. 61, No, 1, January 1649 
Printed in U.S.A. 


NEW MODALITIES IN UROLOGW' 

JOSEPH FRANCIS McCARTHY 

From the Department of Urology, New York Polyclinie Medical School and Hospital, New 

York, N. Y. 

This communication illustrates the advantages to our profession of close col¬ 
laboration between scientist and specialist. Of the several appliances to be here 
demonstrated, some of the original concepts came from my scientific co-worker, 
Mr. Frederick J. Wallace, of New York, N. Y.; others were the contribution 
of the writer. In this developmental work, we w^ere greatly assisted by the 
scrutinizing criticism and the constructive suggestions of my associates, 
Drs. J. Sydney Eitter and Samuel E. Ekamer. 

As one of the chief offenders in the development of endoscopic prostatic resec¬ 
tion and the endovesical management of certain types of bladder neoplasms, I 
have regarded it as obligatory to perfect, alter, or refine this highly technical 
instrument, insofar as seemed feasible. 

The first modality here presented is what may be described as electronic or 
remote control of cutting and coagulating currents in the operation of prostatic 
resection (fig. 1). The cutting is regulated by finger pressure on a small red 
button. A white button, both built into the electrotome, regulates coagulation. 
Thus is eliminated the need of the awkward foot-switch which, in a darkened 
room, only a monkey could operate efficiently. 

ADVANTAGES 

This modality permits a saving of operating time, 10 to 15 minutes, with a 
reduction in blood loss. Finally, instantaneous finger-tip control of bleeding 
obviates, in large measirre, the lens clouding in a bloody field, occasionally ob¬ 
served during clumsy foot-switch manipulation. 

.The second presentation is a diagnostic and operating retrograde telescope 
(fig. 2). This, we believe, will serve the useful purpose of precise retrospective 
visualization of the vesical aspect of the internal sphincter; the degree of intra¬ 
vesical prostatic encroachment, the thoroughness of the job, iutravesically and 
intraurethrally, as well as the removal of residual tabs. It should afford a 
greater degree of precision at the beginning of the operation than heretofore 
available. The prompt and precise arrest of arteriolar bleeders at this point is 
also a feature. Furthermore, it will afford a visual appreciation of bladder 
tumors and a precision in management hitherto unobtainable. 

During the course of this (years’ long) research, we discovered a so-called 
blind spot in the foreoblique system of vision which is here corrected by reason 
of combined foreoblique and retrospective inspection. This telescope is equipped 
with the previously mentioned electronic controls. We have made many at¬ 
tempts at the difficult task of retrograde operative supplementation of foreoblique 
resection, none of which, according to our custom, have been released until 

1 Read at annual meeting, American Urological Association, Boston, Mass., May 19,1948. 
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supported by adequate clinical proof of utility. This is the most lecent of our 
efforts in this diiection. 

TECHNICAL DESCniPTIO.V 

In this instrument, the loop movement is sj’nchronous with that of the tele¬ 
scope. Therefoie, the loop remains at all times in the middle of the visual field. 
There is no possibility of cutting be 3 ’ond this field. In fact, because of its visual 



Fia. 1. McCarthy electronic switch as applied to McCarthy eloctrotome 



Fig. 2. A, Sheath for McCarthy clcctrotomc. Working element consists of telescope, 
lamp and electrode. Telescope and electrode move simultaneously in retrospective direc¬ 
tion. 

system, one observes the loop entering the sheath. It has been but recently 
completed, and is j'et to be subjected to the acid test of adequate and detached 
clinical background. The complex lens system affords a 70 per cent visual 
field; an upright picture, and when moved laterally, requires no mental readjust¬ 
ment. Technically, the optical system incoriioratcs a hemispherical prism, a 
Amici prism, a back lens, a series of achromatic lenses, a double inverting prism 
and an ocular. Finallj-, with the loop removed, it becomes at once an ideal 
exploratory instrument for retrograde inspection. 

Tile third gadget or combination of gadgets, is the incorporation of the before 
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mentioned electronic controls in the already established insulated electrodes, 
with interchangeable cutting or coagulating terminals (fig. 3). These are in¬ 
tended for open bladder work but may also provide better controls in hemi- 
nepimectomies and horseshoe kidneys. More important than this however, is 
the method of approach. Where a patient presents one or a number of growths, 
benign as well as certain types of malignancj’-, and where the position of such 
growths because of their location (superiorly or postero-inferiorly) are unsuited 
for endoscopic attack, the question of total ej'^stectomj'- arises, at least for the 
malignant cases. 

In this field there enters certain borderline cases as, in a recent one of epider¬ 
moid carcinoma (G growths in all). The family declined total cystectomy and 
reimplantation of ureters. We were thus, as a matter of necessity, compelled 
to resort to the less radical one of cj'-stotomy and electrical e.xcision and coagula¬ 
tion. As the result of our experience in this case, we have come to the conclu¬ 
sion that the generally accepted method of cystotomy, retractors, internal il- 
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Fig. 3. Bl.addcr tumor electrode with McCarthy electronic switch attachment 

lummation, eleetara. is inadequate for the “t "““t “ 

Our practice here was, to completely mobilte the bladdeiq free .t of its 

tons and peritoneal attachments, and lay it wide open. Easy and piccise attack 

was at once apparent. Some of the growths wc^ on the 

Boor, and still others, on the mobile part of the bladdeis 

plotoiy excised; the former removed by a cutting loop 

With larger electrodes, the base and surrounding area weie SW '““6 

lated. To avoid the possibility of pelvic celuht.s m- 
structures, gausc packing was placed under the bladder, Pf 

departure tor horZ, there was no cystoscopic evidence of neoplasm • 

and a centrifuged specimen of his early morning urine failed to teveal 'ancer cells^ 
This is certainly not presented as n replacement of the more ' 

effective total cy.stectomy and reimplantation of ureteis, m in a ” ^ 
and under circumstances as before mentioned, it can sene an use u 

If it does, this is the way to do it. . ^ ,, i- 

The last in this presentation is shown here to call attention to the dive e 

possibilities in teaching, of the wire recorder, with some of whic r uses y 
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already familiar, such as wire recording of round table conferences. These 
recorded talks may be sent anywhere; repeated at will to the student body. 
Pedagogically it has the psychological impact of the speaker’s personality. In 
the study of languages, and there never was a time when such knowledge is so 
necessary, it is quite unique. 

It may open new avenues in teaching technique. Here, attempts have been 
made to magnify and record human heart sounds. This procedure has been 
essayed by others. The technique of reproducing these sounds and recording 
in this manner, is, we believe, a departure. In first efforts, the overtones seemed 
to mask the sounds sought. A witty cynic described it as an “African tom-tom”. 
The present one seems a step in the right direction. We have discussed and 
speculated on these overtones. The thought arose that perhaps this highly 
sensitive receptor could possibly pick up heart muscle sounds not discernible 
through the stethoscope. With further technical refinements, and concurrent 
stethoscopic comparisons, this study may prove of some merit as a class teach¬ 
ing medium. Obviously, this exhibit is anything but a fait accompli. Should 
success attend these efforts, urologists may get to know as much about heart 
sounds as they think they know about prostates. 

Other possibilities are the transmission of studies by members who have a 
message, throughout the English-speaking world, and later, the international 
field. It certainly can be made a factor for the international transmission of 
medical knowledge from us to them, and from our foreign friends to us, and in 
this manner, a harbinger of good will. 

The modality last reported which concerns reproduction and recording of 
heart sounds, still rests in the field of speculation. This by no means carries 
an apologetic implication. There are in fact, a number of fantastic develop¬ 
ments in the field of Urology that give promise of revolutionary changes in our 
present methods. Among these may be mentioned the direct endoscopic ap¬ 
plication of microwaves in the treatment of bladder tumors. The therapeutic 
possibilities of such microwaves of tremendously high frequencies, remains an 
unexplored field. If this isn’t urologic day-dreaming, you name it. 

Another is to apply the principle of electron optics. Here, the electro-mag¬ 
netic lens may ultimately replace the ordinary lens systems of today, and the 
electron beam may equally well replace the light ray. Further, the electron 
picture thus produced, is projected on a sensitized screen. Bystanders may thus 
observe, as does the operator, a form of television, as it were, of growths in the 
bladder. 

S E. 54 th St., New York S2, N. Y. 
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DISCUSSION 

Dr. Reed M. Nesbit (Ann Arbor, Micb.); Urology owes its existence as a 
specialty to the development of the cystoscope, and the preeminence of American 
urology today has, to a considerable degree, depended upon the genius and 
technical sldU of two men. Reinhold Wappler, founder of the A.C.M.I., and his 
son, Frederick C. Wappler, who gave so generously of himself in the interests of 
urology, and to his country in her recent hour of desperate need. 

Our genial elder statesman, Joseph McCarthy, has contributed many ideas 
for developments which have broadened the scope and usefulness of our aima- 
mentarium and today he has again demonstrated his ingenuity in the new 
modalities that he has described and which will no doubt make for better and 
more efficient technical urology. 

In outlining some of the potentialities of electronoptics as they might be 
applied clinically, Mr. Frederick J. Wallace has opened up new and exciting 
areas for exploration. This man, trained as he is in the disciplines of the scien¬ 
tific attitude, has abundantly demonstrated himself to be a worthy successor to 
the Wapplers in the directing of the American Cystoscope Makers, Inc. 

Before closing, I feel obliged to raise a word of caution to our genial friend, 
Joseph McCarthy. His modality for remote control of the high frequency 
currents is, of course, ingenious and wiU be useful, but his allusion to our simian 
ancestry is, I feel, a bit broad in its application, for we urologists have all been 
using the foot switch for these many years with great skill and dexterity; and 
now he says: “Thus is eliminated the need for the foot switch which, in a dark¬ 
ened room, only a monkey could operate efficiently.” Is he trying to make 
monkeys out of all of us—or only those of us who henceforth use the foot switch? 

Dr. Joseph F. McCarthy (New York, N. Y.): My friend, Reed Nesbit, 
stole some of my thunder. I intended to talk about the Wapplers, father and. 
son, in closing the discussion. American Urology is what it is because of the 
Wapplers. Everybody knows that. What are all these visitors here to see? 
Surgical urology is pretty much the same the world over; instrumental technical 
urology is our particular pride. 

Now, American Urology can be assured of the continuation of its high place 
by the co-operation of this man, Wallace, and his associates. In effect, this 
thing he has tried in different ways in electronics, amounts to television of the 
bladder. 

The only thing I have to say in closing is to congratulate Reed Nesbit on his 
pedal facility, which seems to me, largely a matter of comparative proximity to 
one's anthropological forebears. 

Mr. Frederick J. Wallace (New York, N. Y.): I am highly honored by the 
request to discuss the paper of Dr. J. F. McCarthy before this very distinguished 

The principal contribution in any cooperative effort between Medicine and 
Technology is always made by the medical man. Without his inspiration and 
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suggestions and final application of the end product, the technologist would be 
completely lost. 

In the continuing development of an instrument suitable for retrograde resec¬ 
tion, one of the problems has been to minimize the degree of re-orientation neces¬ 
sary on the part of the operator. This has been approached by instrument 
design wliich permitted the loop and objective to move simultaneously in the 
retrospective direction, and which provided an erect image inverted from right 
to left. 

The application of electronic controls to the electrotome provides finger-tip 
control of the eleotrosurgical currents and eliminates the necessity of coordinating 
separate movements of hand and foot. The electronic switch comprises a 
three-wire circuit, one contact controlling cutting, one controlling coagulation, 
and the third a neutral wire. The cutting contact, when depressed, energizes a 
low voltage relay which, in turn, energizes the transformer primary, activates 
the transformer secondary completing the circuit of the vacuum tube or cutting 
current. The coagulating contact, when depressed, energizes a separate relay 
which activates a transformer and completes the spark gap or coagulating cur¬ 
rent. If both contacts are depressed simultaneously, a blended current is 
produced which both cuts and coagulates. The relays are e-\tremely fast having 
a time delay of 1/1000 of one second. Application of both currents can be 
considered to be instantaneous. 

The application, by means of instrumentation of ultra microfrequencies to 
neoplasms in the bladder, opens a field in which little or no work has been done. 
The ultra microfrequencies represent approximately that portion of the electro 
magnetic spectrum between 2000 and 100,000 megacycles frequency. No 
effective means of producing these frequencies with adequate power was avail¬ 
able until the war-time development of the magnetron tube which permitted 
generation of a wide range of frequencies in pulsed or continuous form. 

High frequency currents commonly used in eleotrosurgery for resection or 
fulguration of neoplasms occupy that portion of the electromagnetic spectrum 
between 5 and 43 megacycles. It is well known that some types of tumors are 
destroyed within the body by exposure to radiation in these frequencies. It 
seems apparent that an extensive field for investigation is open to determine the 
effects of the ultra micro waves in the still une.xplored region of the electro¬ 
magnetic spectrum between 2000 and 100,000 megacycles. Radiation energy 
of micro wave frequency cannot be conducted along -wires or electrodes as in 
the case of radiation energies and lower frequencies. Hollow tubes or -rvave 
guides must be provided in the instruments for the transmission of the micro 
waves. Applied to the bladder through a cystoscope or panendoscope, the 
micro waves would be transmitted from the generator through a hollow tube to 
the site of the tissue being treated. 

The possibility of applying the principles of eleotronoptics to urological in¬ 
strumentation offers a field for experiment and investigation. In electronoptics 
the electron or beam of electrons replaces light rays and the electrostatic or 
electro magetic field replaces the optical lens. The electron beams are bent 
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or focused to any desired path by electro magnetic or electrostatic fields placed 
at predetermined positions. The electron image of the object being viewed is 
projected on the face of a luminescent screen providing an enlarged visual image. 
With the development of improved techniques in electron optics, it may be 
possible in the future to visualize the interior of the bladder on a large viewing 
screen. In other words electron optics modified for application through instru¬ 
ments is in essence future television applied to cystoscopic procedures. 
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A CASE OF DOUBLE, TRIPLE, OR QUADRUPLE PENIS ASSOCIATED 
\\TTH DERIIOID OF THE PERINEUM’ 

DAVID M DAVIS 

From the Jejfersott ^[edical College and Hospital, Philadelphia, Penna 

A male child 7 iieeks old was seen on November 5, 1940. Some small grov ths 
on the perineum had been observed at birth The baby had been apparentl 3 ' 
healthy and had gained \\ eight normally 

Examination showed a well nouiished and well developed infant wnth no ab¬ 
normalities discoveiable except those of the genitalia and perineum (fig 1) In 
the normal position w as a penis of noi mal size and contour, perfectlj' straight on 
election. The prepuce was noimal and letiactable The meatus was normal 
m size and position, and cleai urine was dischaiged in a stream of excellent size 
and force, w ith no leakage from anj' othei point Beneath the penis w as a bifid 
scrotum, each half of which contained a normal-feeling testis The scrotal 
halves were moie widely sepaiated posteiioilj’ than anteiiorly, and the spate 
between them was occupied bj' a tiiangle of smooth, hairless skin Pi ejecting 
from tins ai ea w ei e three abnormal sti uctures The first, w hich may be called 
struotuie A, w as obviously a small penis, w ith w ell-formed glans, urethral meatus, 
and piepuco It laj’ in the line of a raphe, which ran fiom the base of the noimal 
penis downward and diveigmg to the right, where it terminated in the region of 
the anus Beneath the skin the cylindrical shaft of striictuie A could be felt 
running down into the narrow angle between the ciuia of the corpoia caveinosa 
of the normal penis, but one could not tell to which of them it was attached A 
probe entered the meatus for onlj' a feu millimeters 

About 1 cm below and to the left of stnietuic Aw as stuictuioB, a small, flaccid 
tit-hke projection, about 4 by 7 mm in size, m w Inch no definite meatus could be 
seen There was no sign of glans oi piepuce No shaft could he felt below the 
skin 

About 1 cm furthei below and to the left of structuie B was structure C. 
This again resembled a small penis, and was only slightly smaller than sti ucture 
A As m stiuctuie A, theie weie a definite glans and a piepuce There was a 
depression at the tip of the glans, but the meatus, if present, was too small to 
admit a probe Beneath the skin a cjdmdiical shaft could be felt, disappcaimg 
into the space between the ciuia, but appaiently attached to the left crus or 
descending pubic ramus. 

The piesence of these abnormal stiucturcs was associated with a good deal of 
excessive skin and subcutaneous fat, so that the anus w as pushed to the right and 
the left buttock appealed much laigei than the light The anus was small, ad¬ 
mitting only the little fingei w ith difficultj’, hut continent and otherw ise noimal. 
The pi estate and seminal vesicles could not be definitolj’ felt 

In view of the undoubted male sc-x of the child, and the absence of an}' acces- 

1 Read at annual meeting, American Association of Gcnito Urinarv Surgeons, Sk\ top. 
Pa , iMnv 13, IWS 
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Fig. 1. 1 , View before operation. Note asj'mmetrj- of buttocks. 2 , Operative speci¬ 
men. Letters show three abnormal structures. 



Fig. 2. Postoperative view. Asymmetry is partly corrected 

sory urethral connections, it was decided that a simple excision of the abnormal 
structures, tvith plastic repair of the scrotum, was all that was necessar 3 ^ 

This operation was carried out on November 27,1946. A No. 18 sound passed 




Fig . 3. Structure A. A, Longitudinal section showing prepuce, glans and corpora caver 
sa. B, Higher power view showing erectile tissue. 







Fig. 5. Structure C. A, Cross section near tip showing large cyst, various kinds of 
epithelium and cartilage. B, Cross section of shaft showing smooth muscle and various 
kinds of epithelium. 
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easily to the bladder, and was kept in place dining the operation to avoid any in¬ 
jury to the urethra. Tlie incision was generally diamond-shaped, in order to 
remove a wedge of skin and fat and thus reduce the size of the left buttock. It 
passed a little distance into each scrotal half, and included all the smooth skin 
between the scrotal halves. The operative specimen is shown in figure 1, B. 

Beneath the skin the sliafts of structure A and structure C were found to con¬ 
verge toward the left and j oin near the left descending pubic ramus, to which they 
were attached close to the tip of the crus of the left corpus cavemosum of the 
normal penis. They were ligated as close to the bone as possible and cut off. No 
shaft leading to structure B could be found. 

The scrotal halves were then drawn together by many individual sutures of 
5-0 chromic catgut, and the skin closed with a continuous right-angle mattress 
suture of fine black silk. This produced a scrotum of practically normal appear¬ 
ance. The incision healed per primam, and the patient left the hospital 8 days 
after the operation. The final result is shown in figure 2. 

Section of structure A showed that it was indeed an accessory penis, with pre¬ 
puce, glans, and corpora cavernosa (fig. 3, A). That the glans and corpora are 
composed of erectile tissue is shoum in figure 3, B, taken at a higher magnification. 

In structure B no erectile tissue could be identified, but there was a deep sinus 
lined with epithelium (fig. 4) which suggested strongly an attempt to form a ure¬ 
thra. In the outer part of this sinus epidermization was present, but'in the 
deeper parts the epithelium appeared to be of the transitional type. 

In structure C the findings were surprising. Figure 5, A shows a cross-section 
of what appeared to be glans. Actually it ivas a thin layer of tissue surrounding 
a large irregular cystic cavity filled nith gelatinous cellular debris. The tissues 
present represented entodermal, mesodermal and epidermal elements. Figure 
5, B shows a cross-section of the deeper part of the shaft. Figure 0, A shows, en¬ 
todermal more highly magnified, an area of figure 5, B in wliioh many large giant 
cells are present in a connective tissue stroma. Figure G, B is a higher magnifi¬ 
cation of a portion of figure 5, A. The cyst is lined with thin cuboidal epithelium, 
while a gland-likestincture emptying into it is lined with mucus-bearing colum¬ 
nar cells recalling those of the barge intestine. Similar cells line a group of acini 
outside the smooth muscle surrounding the cyst. In the upper right corner of 
the section is a large area of typical cartilage. Structure C, therefore, while 
having an external appearance suggesting a penis, is really embryomatous in 
character, and justifies, I believe, the appellation teratoma or dermoid. 

The child was seen 10 months after operation, at which time there was no sign 
of any recurrence of neoplasm. On May 10,1948, nearly 18 months after opera¬ 
tion, his mother reported that he had remained perfectly well. 

I must leave the decision as to whether this case represents double, triple, or 
quadruple penis to my readers. In any event, it is, I believe, unique. 
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THE TEEATiHENT OF HYPOSPADIAS* 

AUSTIN I. DODSON 

From the Urological Department, St. Elizabeth’s Hospital, Richmond, Va. 

Hypospadias is one of the most frequent of congenital deformities. It may 
occur in such minor degrees that it is barely noticeable or ma 3 '^ be so extensive 
that the sex of the child at birth is in doubt (fig. 1, A). The failure of complete 
development of the urethra results in congenital fibrosis of the corpus spongiosum 
distal to the hypospadic orifice and a consequent downward curvature of the 
penis (fig. 1, B). Treatment has the dual purpose of correcting the deformity 
of the penis and establishing the undeveloped portion of the urethral channel. 

The first step in the treatment of hypospadias is straightening the penis. 
This operation should be done at an early age so that the penis will develop 
normallj'^. Particularly is tliis true in the more pronounced degrees of hypo¬ 
spadias where normal development is definitely retarded by the ventral fibrosis 
and complete correction is more difficult in older children. In my own practice 
when possible the first operation is done before the child is 2 years old. In 
young children the first operation should be devoted entirely to correcting the 
penile .deformity (fig. 2, A). In older children and in adults, I have combined 
the straightening operation Avith the formation of a channel through the glans 
penis by a tubular graft from the skin of the prepuce as devised b^"- D. M. Davis 
(fig. 2, B). This not only simplifies the final construction of the urethra but 
also aids in holding the penis straight while healing. The operation for straight¬ 
ening the penis is usually begun by making a transverse incision on the under 
surface of the penis a short distance from the hj’^pospadic opening. Buck’s 
fascia should be divided and all constricting fibrous tissue should be dissected 
away from the hypospadic opening to the base of the glans. These bands of 
fibrous tissue Aviil be situated mostly between and along the ventro-latei-al mar¬ 
gins of the corpora cavernosa. The dissection should extend back beneath the 
terminal portion of the urethra for a short distance. In advanced degrees of 
hypospadias, it is better to make two transverse incisions, one just anterior to 
the hypospadic opening and one just posterior to the base of the glans penis. 
When the dissection is complete, all bleeding is carefully controlled and the fascia 
and skin of the penis are closed in the opposite direction of the incision. The 
penis should then be inspected and if the skin appears to constrict the penis, 
short longitudinal incisions may be made on the dorsum of the penis and sutured 
in the opposite direction, thereby relaxing the skin. This aids healing and has a 
tendenej’^ to shift skin from the dorsal to the ventral surface of the penis for 
future need in constmeting the urethra. Occasionally the fibrosis seems to 
involve the adjacent skin to the extent that Avhen the penis has been straightened 
there is not sufficient healthy skin to cover the defect. In such cases the prepuce 
may be transferred to the ventral surface of the penis as suggested by Edmunds, 

* Read at annual meeting, Southeastern Section, American Urological Association, 
Hollywood, Fla., January 9, 1948. 
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Blair and Nesbit. I prefer to leave the prepuce undisturbed if possible. It is 
frequently useful in constructing the urethra. I have found it helpful to keep 
the penis straight while healing bj^ suturing the glans to the skin of the abdomen 
by a single course silk suture. The wound is covered with sulfathiazole oint¬ 
ment and a light dressing applied with moderate pressure. A small catheter is 
left in place for about 48 hours after which an apion of gauze is attached to the 



Fig. 1. a, left, Perineal hypospadias with bifid scrotum and pronounced downward 
curvature of penis. B, right, penoscrotal hypospadias with moderate deformity. 



Fig. 2. A, left, Twelve months following operation to straighten penis. Patient has 
returned for construction of urethra. (Same patient ns figure 1, d.l B, right, Urethra 
extended through glans penis b}' method of D. M. D.avis. Ilcaling is complete. Pedicle 
may now be divided. 

lower abdomen with adhesive tape to protect the wound. The patient is hos¬ 
pitalized from a week to 01 days for this operation. 

I prefer to construct the urethra when possible before the child enters school. 
The urine must be diverted either by perineal urethrostomy or by suprapubic 
cystostomy. In perineal hypospadias, the litTiospadic opening serves for 
drainage while the penile portion of the urethra is being constructed. When 
the anterior urethra is completely healed, the perineal defect may be closed over 
a small catheter which is left induelling for drainage. Consideralilc tis-uc can 
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lie closed over the repair and fistulas are not so troublesome in this area. If 
one prefers, the ui'ine maj’' be diverted for this final operation by suprapubic 
cystostomy. When the ui-ethra opens anterior to the perineum, a perineal 
urethrostomy is the best method of drainage. In small children with consider¬ 
able deformity, a perineal fistula may be made by extending the incision in the 
urethra about a half an inch and suturing the mucous membrane to the skin. 
When this is done it is not necessary to keep a catheter in place, consequently 
there is less danger of infection of the urinary tract and repeated urethrostomy 
is avoided when several operations are necessary. The fistula is easily closed 
when a satisfactory urethra has been established. In most cases, a perineal 
urethrostomy with catheter drainage is preferred. A ligature of coarse silk or 
silk worm gut tied around the urethra just anterior to the urethrostomy incision 
is an added precaution against wound contamination. If the ligature is tied 
just tightly enough to occlude the urethra, it will not cut through. 

Numerous methods of constructing the urethra have been described. The 
appendix, the ureter, the saphenous vein and tubes constructed from the mucosa 
of the bladder and the skin have been utilized. In most cases these free trans¬ 
plants have not been very satisfactorj^. The transplanted tissue often sloughs 
or is absorbed. At best a constricted tube results which must be repeatedly 
dilated to maintain a semblance of a urethra. The least complicated operations 
are more apt to be successful. The most satisfactory results have been obtained 
by the use of pedicle grafts. The principles involved in pedicle grafts are em¬ 
bodied in the operations described by Thiersch, Bucknall and Ombredanne. 
These operations modified accoi'ding to the problem at hand are likely to be 
successful. No one method can be applied to all cases. The technique of these 
operations are familiar or can be more satisfactoilly obtained from the original 
articles or from the very excellent review of the subject liy Cecil. They U'ill not 
be repeated here. 

I prefer the Thiersch method of reconstructing the lu-ethra whenever it can 
be applied. The urethra is constructed from the skin of the penis with the roof 
of the urethra left attached along the surface of the penis; therefore, there is no 
doubt that the canal will develop Avith the development of the penis. A broad 
base injures an adequate blood supply and the line of sutures for consti-ucting 
the urethra and the sutures for closing the skin flap over the urethra are not 
opposite each other, therefore, fistulas are relatively infrequent. If there is 
not enough skin left after constructing the urethra to close the defect without 
tension on the sutures, the prepuce may be used to cover the defect or if it has 
been removed the operation may be continued by utilizing Cecil’s modification 
of the Bucknall operation or by using a skin flap from the scrotum as recom¬ 
mended by Blair. The Thiersch operation has been used successfully in more 
than three-fourths of 60 patients operated upon for hypospadias during the past 


10 years (fig. 3). , rp, . 

The Bucknall operation is usually successful. There is the assurance of 

adequate blood supply and postoperative fistulas are rare. A portion of the 

urethra is formed from scrotal skin, creating a possible hazzard from the growth 
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of hairs into the urethra. This disadvantage is overcome by Cecil’s modifica¬ 
tion in which the urethra is formed from the sldn of the penis by dissecting up 
longitudinal flaps to form a tube. A longitudinal incision is then made in the 
scrotum and the new formed urethra is buried in the sciotum bj' suturing the 
margins of the scrotal incision to the margins of the wound on the ventral sui face 
of the penis. "WTien the wound is healed the penis is dissected from the scrotum 
and the operation completed as in the original Bueknall operation. In both the 
Thiersch and the Bueknall operations, the newly formed urethra terminates in 
the region of the frenum. This gives satisfactory functional results but falls 
somewhat short of the perfection desiied by most patients and particularly by 
the parents of young children. 

The most satisfaotor 3 ' method of carrjdng the urethra to the end of the penis 
is the use of the pedicle tube graft devised bj' D. II. Davis. This tube graft, 



Fig. 3. Perineal hypospadias coircctcd bj* combining the Thicrscli and Davis operations 

as illustrated in figure 4 maj- be used with the Thiersch or Duplej’ operation to 
extend the urethra through the glnns or maj' be used alone to eorrect the lesser 
degrees of hypospadias. I have used it successfullj' in cases of penile h 3 'po- 
spadias. With the base of the tube graft toward the base of the penis, the blood 
suppl 3 ' is adequate and the graft can be made as long as the length of the penile 
skin will allow. As previousl>' mentioned, I frequently construct the glandular 
portion of the urethra at the time that the penis is straightened. 

In penile and penoscrotal h 3 -po.spadias, the Ombrcdaimc operation gives a 
rather poor cosmetic result, and in addition there is the disadvantage that 
scrotal skin is used to line a portion of the urethra. I have used the Ombredanne 
operation in vciy minor degrees of h 3 ’pospadias. Regardless of the fact that a 
h 3 ’pospadic opening situated at or near the frenum rarch" interferes with normal 
function, the patient or the patient’s parents are frequentl 3 ' definitch' di'-turbed 
because of the minor defect. In most cases of thi.s type, there is a .slight ventral 
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groove in the glans. I find that the Ombredanne method can be applied in such 
cases very satisfactorily advancing the meatus almost to the tip of the penis. I 
usually leave a small catheter in for drainage 2 or 3 days. If the frenal hypo¬ 
spadias is accompanied bj'^ deformity of the penis, the operation is done in two 
stages using the pedicle tube graft to construct the urethra. 

h'lany types of suture material have been recommended. I have had better 
results with catgut. For the construction of the urethra fine plain catgut usually 
000 is used. The sutures must be carefulty placed so that the skin edges will be 
turned in. A more even tension can be secured by using interrupted sutures. 



Fig 4. DifTerent steps in combining operation of D. M. Davis and of Thiersch ^r cor¬ 
rection of penoscrotal hypospadias, a, Tube graft drawn through glans penis, b Orifices 
of tube graft and hypospadic urethrae ith outline for.forming remaining portion of urethra, 
c, Urethra partially sutured, d, Closure of urethra is complete, c, Lateral view of same. 
/, Tube graft has been excised. 


Fine chromic catgut or silk' is used for the superficial sutures. In small children 


chromic catgut is more satisfactory. 

Most operations for the correction of hypospadias fail because the principles 
underlying plastic surgery are neglected. An adequate blood supply is most 
important. A broad pedicle should be left for the nourishment of flaps which 
should be dissected just far enough to be accurately approximated without ten¬ 
sion. In outlining flaps and grafts, it is important to remember tha^he slan 
of the penis and scrotum shrinks considerably when dissected free. Efforts to 
construct and to cover the urethra with inadequate skin flaps result m excessive 
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tension on the sutures. Consequently, the blood supply along the suture line 
is diminished and healing is retarded. Absolute hemostasis is also important; 
even the most minute bleeding point should be ligated. Wherever blood clots 
form fistulas are apt to occur. 

Postoperative care is most important. A dressing is applied with moderate 
pressure. A soft sea sponge applied over a few layers of gauze and held in place 
with adhesive provides even, elastic pressure. Sulfathiazole ointment coated 
over the wound will prevent the gauze from sticldng. The catheter should be 
accurately adjusted. If the catheter projects into the bladder too far or is pulled 
into the posterior urethra, bladder spasm is apt to expel urine around the catheter. 
Until healing is complete, the drainage tube requires constant care. The 
slightest evidence of poor drainage or bladder discomfort requires immediate 
attention. Contamination of the wound with urine especially through the 
newly formed channel usually causes at least a partial break down of the suture 
line. It is well to change the catheter at the end of a week. Deposits of salts 
from the urine may gradually occlude the catheter. Bladder drainage should 
be continued until the wound is entirely healed or until it is evident that the 
operation is not entirely successful. If the patient has passed puberty, I ad¬ 
minister stilbestrol. Troublesome erections are much less frequent. Infections 
of the wounds and of the minary tract are rarely encountered when penicillin 
and sulfacetamide are used prophylactically. I prefer to change the dressing in 
about 48 hours. If there has been subcutaneous bleeding the blood can, at times, 
be evacuated before trouble is caused or edematous areas can be pricked with a 
pointed knife reducing tension. Subsequent dressings are applied without pres¬ 
sure. A minimum of two weeks is required for complete healing. When a 
portion of the wound breaks down, the defect should not be repaired for a period 
of 6 months. 

168 E. Franklin St., Richmond, Va. 
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STREPTOMYCIN THERAPY IN UROGENITAL TUBERCULOSIS^ 

LEON HERMAN.. 


Notwatlistanding meager data on the subject, I have chosen to discuss with you 
the influence of streptomycin on urogenital infections with special reference to 
tuberculosis. The latter, once a very common manifestation of the disease, has 
shoum progressive decline in all parts of North America with the possible ex¬ 
ception of certain parts of Canada and Aaska. Indeed, it is now difficult to find 
enough clinical material for teaching purposes, and in response to a question¬ 
naire, urologists from \videly separated parts of the countiy attribute their lack 
of experience with streptomycin therapy to lack of cases. Nevertheless uro¬ 
genital tuberculosis is still with us, but often, it seems to me, in modified form. 

Chronicity and intermittency of its clinical symptoms have always been charac¬ 
teristic of the disease, but I believe that factors promoting its disappearance have 
added to its essential chronicity. The physician must be more alert than ever 
before to suspect tuberculosis as the cause of slight vesical irritability associated 
with microscopic pyuria. In illustration of this, I cite one of several cases in 
which insignificant ulceration of the bladder typical of that associated with inter¬ 
stitial cystitis, proved to be tuberculous in origin. 

A woman aged 45 consulted us in June 1943, complaining of great frequency 
and urgency of urination. The urine contained an occasional leukocyte. The 
trouble began in 1940 when she consulted a gynecologist who irrigated the Iddney 
pelves every 2 weeks for a period of 2 years without relief. She then consulted 
an urologist who made the diagnosis of Hunner’s ulcers which were treated 
twice by electrocoagulation, with slight improvement. Our examination dis¬ 
closed a large ulcer situated behind the left ureteral orifice and two smaller ulcers 
behind the right ureteral orifice. The ulcers were characteristic of the type 
associated with interstitial cystitis. The patient was greatly improved by mild 
electrocoagulation of the ulcers. However in October 1946 she had a sudden 
attack of severe pain in the left kidney region with return of her bladder symp¬ 
toms, which had entirely disappeared for a period of If .years. This was the 
initial sjonptom of upper urinary tract origin. The left Iddney, which was tu¬ 
berculous, was removed in November 1946 and the patient is now symptom free 
and the ulcers healed. 

The first mention of streptomycin is to be found in the January 1944 issue of 
the Proceedings of the Society of Experimental Biology and Medicine. Tliis fungoid 
antibiotic isolated by Shatz, Bugie and Waksman was found to inhibit the in 
vitro gro'svth of various organisms, including the tubercle baciUus. Effective 
bacteriostatic effects on the human tubercle bacillus in vitro were noted with 
high dilutions and the growth of the bacillus completely arrested in concentra¬ 
tions of 100 units per cubic centimeter. 

As Shatz and Waksman and others have shown, streptomycin protects guinea 


1 ■RPB.d at meetine of Puerto Rican Medical Association, December 1947. Also as the 
RallSer Lecture re^d at annual meeting, Southeastern Section, American Urological 
Ssoc^ation, Hollyw'ood, Fla., January 8, 1948. 
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pigs against inoculations with this bacterium. Youmans and McCarter after 
inoculating 30 mice with human virulent tubercle bacilli, and using 15 of the 
animals as controls, gave each of the remaining fifteen, 3,000 imits of strepto¬ 
mycin daily, in divided doses. After 28 days, only 13 of the inoculated animals 
were alive and these had massive pulmonary tuberculosis. Of the treated ani¬ 
mals, 87 per cent were alive and apparently well, although at necropsy scattered 
microscopic infiltration was found in the lungs of some of these. The results 
of these and other investigations raised the hope that streptomycin would prove 
destructive to organisms unaffected by penicillin, and while e-vperience supports 
the modest claims of the originators of streptomycin the hope of Ehrlich of Sterili- 
sans magnaremains unfulfilled. Perhaps it was unreasonable to hope that the effi¬ 
cient protective action of streptomycin on innoculated laboratory animals would 
be duplicated in clinical work, since streptomycin, lilie all other blood borne 
therapeutic agents, is largely e.'ccluded from the avascular portions of chronic 
sclerosing and necrotizing lesions of which tuberculosis is a classical example. 
This is certainly true of chronic tuberculous lesions of the Iddney and espec¬ 
ially of the caseocavernous types, notwithstanding the elimination of from 25 
to 67 per cent of streptomycin by the kidneys during a 24 hour period. If it is 
true, as Medlar originally claimed, that unilateral surgical tuberculosis of the 
kidney merely represents the end results of a once widespread infection of both 
kidneys, it is conceiveable that streptomycin therapy might serve to minimize 
the danger of activation of the disease in the apparently healthy kidney. 

Gilbert Thomas, who has long advocated preliminary medical care of patients 
who are to undergo nephrectomy for supposed unilateral tuberculosis, calls at¬ 
tention to the study of tissues obtained at autopsy from patients who had had 
adequate treatment with streptomycin. These studies show that the small and 
early, rather than the large, chronic lesions of tuberculosis respond to treatment, 
and the probabilities are that the curability of renal tuberculosis by operation 
will be increased by preoperative destruction by streptomycin of minimal lesions 
in the apparently healthy kidney, which so often become grossly involved after 
operation and possibly because of the trauma incident to it. Unlike penicillin, 
which occurs in molecular series exhibiting different degrees of antibiotic ac¬ 
tivity, streptomycin is uniform, notwithstanding n-ide variability in its bacterio¬ 
static activity in idvo against susceptible organisms which may bo attributable 
to mechanical rather than to biological factors. It is desirable in clinical work 
to adopt a standard of in vitro susceptibility, but it must be remembered that 
improvement may follow streptomycin therapy in cases in which such tests show 
high bacterial resistance. Sensitivity studies are of little practical value in tu¬ 
berculosis, owing to the slow groivth of the tubercle bacillus on artificial media. 
Buggs and his co-workers have shown that the tubercle bacillus acquires enduring 
and effective resistance to streptomycin which Youman’s estimated to be from 
500 to 1000 times in human. Olsen states that this resistanec may be delayed 
or decreased and tlie action of streptomycin enhanced by the addition of peni¬ 
cillin therapy, while Smith advocates the use of sulfoncs in conjunction with 
streptomycin. This eiidence of synergistic action needs further study. 
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pigs against inoculations with this bacterium. Youmans and McCarter after 
inoculating 30 mice with hrunan virulent tubercle bacilli, and using 15 of the 
animals as controls, gave each of the remaining fifteen, 3,000 units of strepto¬ 
mycin daily, in divided doses. After 28 days, only 13 of the inoculated animals 
were alive and these had massive pulmonary tuberculosis. Of the treated ani¬ 
mals, 87 per cent were alive and apparently well, although at necropsy scattered 
microscopic infiltration was found in the lungs of some of these. The results 
of these and other investigations raised the hope that streptomycin would prove 
destructive to organisms unaffected by penicillin, and while experience supports 
the modest claims of the originators of streptom 5 'cin the hope of Ehrlich of Sterili- 
sans magnaremains unfulfilled. Perhaps it was unreasonable to hope that the effi¬ 
cient protective action of streptomycin on iimoculated laboratory animals would 
be duplicated in clinical work, since streptomj'cin, lilce all other blood borne 
therapeutic agents, is largely excluded from the avascular portions of chronic 
sclerosing and necrotizing lesions of which tuberculosis is a classical example. 
This is certainly true of chronic tuberculous lesions of the Iddney and espec¬ 
ially of the caseoeax'emous types, notwithstanding the elimination of from 25 
to 67 per cent of streptomycin by the kidneys during a 24 hour period. If it is 
true, as Medlar originally claimed, that rmilateral surgical tuberculosis of the 
kidney merely represents the end results of a once widespread infection of both 
kidneys, it is conceiveable that streptomycin therapy might serve to minimize 
the danger of activation of the disease in the apparently healthy kidney. 

Gilbert Thomas, who has long advocated preliminary medical care of patients 
who are to undergo nephrectomy for supposed unilateral tuberculosis, calls at¬ 
tention to the study of tissues obtained at autopsy from patients who had had 
adequate treatment with streptomycin. These studies show that the small and 
early, rather than the large, chronic lesions of tuberculosis respond to treatment, 
and the probabilities are that the curability of renal tuberculosis by operation 
xvill be increased by preoperative destruction by streptomycin of minimal lesions 
in the apparently healthy kidney, which so often become grossly involved after 
operation and possibly because of the trauma incident to it. Unlilce penicillin, 
which occurs in molecular series e.xhibiting different degrees of antibiotic ac¬ 
tivity, streptomycin is uniform, notwithstanding wide variability in its bacterio¬ 
static activity in xdvo against susceptible organisms which may be attributable 
to mechanical rather than to biological factors. It is desirable in clinical work 
to adopt a standard of in vitro susceptibility, but it must be remembered that 
improvement may follow streptomycin therapy in cases in which such tests show 
high bacterial resistance. Sensitivity studies are of little practical v.alue in tu¬ 
berculosis, owing to the slow' gro^vth of the tubercle bacillus on artificial media. 
Buggs and his co-workers have shown that the tubercle bacillus acquires enduring 
and effective resistance to streptomj'cin winch Youman’s estimated to be from 
500 to 1000 times in human. Olsen states that this resistance may bo delayed 
or decreased and the action of streptomycin enhanced by the addition of peni¬ 
cillin therapy, xvhile Smith advocates the use of sulfones in conjunction with 
streptomycin. Tliis evidence of synergistic action needs further study. 
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The literature contains a number of reports on the clinical use of streptomycin 
in urogenital tuberculosis. Thus in the Proceedings of the Staff Meetings 0 / Ik 
Mayo Clinic for September 1945, Hinshaw and Feldman discuss a series of 34 
cases of tuberculosis of various organs including 5 in vliich one kidney had been 
removed vith persistence of tubercle bacilluria. In 4 of these cases the bacilli 
disappeared from the urine after 2 to 4 weeks of treatment, and cultures were 
sterile from 1 to 4 months after cessation of treatment. In 1 patient the urine 
remained positive for the tubercle bacillus but there was pyelographic evidence 
of healing of the renal lesions. These same writers later reviewed 9 cases of 
renal tuberculosis, in 8 of which the urine was freed of tubercle bacilli with 
definite improvement of symptoms, but the bacilli reappeared in G cases after 
the cessation of treatment. In many of these cases cystoscopy disclosed healed 
or healing vesical lesions. In July 194G, Cooke, Greene, and Hinshaw described 
7 cases, adding these for statistical purposes to the 5 previously reported. In 
this series the disease was either bilateral, or one Icidney had been removed for 
tuberculosis, and in each case the bladder was involved. Of these 12 cases 
streptomycin therapy brought relief from the bladder symptoms in G instances, 
and of those imrelieved, 3 showed evidence of healing of the bladder ulcerations. 
Only 2 cases gave negative guinea pig tests. These observations accurately 
foreshadowed the results of additional e.xperience. Undoubtedly streplomycin 
has a pow'erful bacteriostatic effect on the human tubercle bacillus in vivo but 
it is rarely curative, and recurrent bacilluria in urogenital cases is the rule. In 
confirmation of this we quote from the Medical Bxdletin of the Veterans Admin¬ 
istration for August 1947 in which a series of 39 cases of urogenital tuberculosis 
with multiple lesions and positive urine cultures are described in detail. Of 
these, 13 had completed 120 days of therapy by August 1947, having been studied 
before, during and after treatment. Nine of the 13 show^ed considerable, al¬ 
though occasionally temporary improvement in bladder irritability with increased 
capacity in 10, and improvement on cystoscopic examination in 11. Epididyiual 
sinuses healed in 3 cases while 23 of 32 lesions of the posterior urethm and ad¬ 
nexal sexual glands improved. We have noted the almost complete disappear¬ 
ance of palpable evidence of the disease in 1 case of extensive tuberculosis of the 
prostate gland and seminal vesicles after streptomycin therapy, comparable with 
the results occasionally obtained with stilbesterol therapy in extensive carcinoma 
of these organs. 

Redew^ell reports 2 cases of residual vesical tuberculosis treated successfuUj' 
with a combination of streptomycin and iontophoresis. The latter comprises 
the use of quartz light applied to the bladder partially filled "with a solution of 
streptomycin through a specially devised instrument. Finally Math4 reports 
symptomatic relief in 4 advanced cases and w^hile he conceded the powerful 
action of streptomycin, holds with the majority of waiters that it is rarely if ever 
curative of urogenital tuberculosis. 

A method of treatment devised by Slotkin may have considerable importance 
in the future therapy of tuberculosis. This investigator conceived the idea that 
the waxy cell wall surrounding the tubercle bacillus explains part of the resistance 
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of the organism, attributing the action of chauhnoogra oil in leprosy to its solvent 
action on similar protective cell wall. He used the agent in the treatment of a 
few cases of urogenital tuberculosis 10 years ago but the preparation employed 
was imsatisfactory. The treatment was again started in January 1947, using 
a purified chauhnoogra oil and one supplied by Burroughs Wellcome Co., wth 
the trade name “Moogrol”; the latter preparation is stable, readily absorbable 
and nonirritating. After adequate laboratory investigations Slotkin began the 
clinical use of these oils in combination with streptomycin and in a preliminary 
report cites the results of treatment in 6 advanced cases of tuberculosis of the 
urogenital organs. The clinical results in the small series indicate a powerful 
action of this combination of agents against the tubercle bacillus; in fact they are 
superior to those obtained by any method hitherto employed although the series 
is too small and the elapsed time too short for true evaluation of the method. 

nOSAGE AND TOXICITY 

streptomycin is available in the form of hydrochloride, sulphate and phosphate 
salts, and calcium chloride comple.v. The unstandardized material originally 
used is said to be more efficient, but it is more productive of reactions than the 
purified materials, although as experience has shown, toxic reactions commonly 
follow the use of the latter. Streptomycin is freely soluble in water and aqueous 
solutions may be kept at room temperature for a' week without losing activity, 
and for months under refrigeration. Solutions are said to lose 50 per cent of 
their activity when boiled for 5 minutes at 100 C. Intramuscular injections are 
used in routine work, although either subcutaneous or intravenous methods may 
be used in special instances. Only 2 per cent of streptomycin is absorbed from 
the intestinal tract so that per oral administration of tlio dnig is contraindicated 
when systemic effects are desired. The dosage necessary to maintain adequate 
blood levels varies somewhat in different individuals and both dosage and length 
of treatment, especially in tuberculosis, lack standardization. 

Failure to clear the urine of simple infections by streptomycin within a week 
or two is attributed either to bacterial resistance or to mechanical factors such 
as stasis incident to obstructive uropathy, and the treatment in most instances 
is discontinued. The total dosage is small and to.xic reactions relatively unim¬ 
portant. The treatment of tuberculosis, on the contrary, is often started in 
ignorance of bacterial sensitivity and continued over prolonged periods of time 
ivithout accurate means of determining asquired bacterial resistance in mvo. 
The total dosage is large and the danger of toxic reactions correspondingly 
greater. This therapeutic empiricism is unavoidable. 

Keefer and his co-workers called attention to the desirability of maintaining 
concentrations of streptomycin in the blood 4 to 8 times that necessary to com¬ 
pletely inhibit the gro^vth of the organisms in vitro, because the presence of blood 
or serum may increase their tolerance to the antibiotic to this degree. It is 
questionable if levels of this degree could be maintained within the limits 
of safety. 

In the Veterans Bureau report of August 1947, it is stated that all of 132 strains 
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of tliG tubercle bacillus obtained from the sputum and urine of patients, prior 
to streptomycin therapj’’, were sensitive to concentrations of 3 micrograms of 
streptomycin per cubic centimeter in vitro, and the vast majority, to 1 micro¬ 
gram per cubic centimeter or even less. It is further stated that with the dosage 
of 1.8 to 2 gm. daily, concentrations of streptomycin in the circulating blood 
plasma does not fall below 5 micrograms per cubic centimeter so that at the out¬ 
set of treatment therapeutically high blood levels are present. The dosage now 
advocated by the Veterans Bureau is 1 gm. daily and I am informed that re¬ 
duction of the daily dosage to gm. is imder consideration. In vitro tests have 
disclosed acquired resistance of the organisms to streptomycin as treatment 
continues and it is reasonable to suppose that resistance in vitro means resistance 
in vivo, but it is impracticable as yet to take full advantage of this Icnowledge. 

We have used either 1.8 or 2 gm. streptomycin daily in our cases of tuberculosis 
in divided doses at 3 hour intervals. The toxic reactions -with the exception of 
slight vestibular reactions have been few. Attention may be called to a case in 
which severe anaphylactic reactions occmred after 4 days’ treatment with com¬ 
bined penicillin and streptomycin. The reaction, which lasted 2 weeks, was 
characterized by fever, marked swelling of the face and extremities and large 
multiple wheals. In one of our cases, and in several reported instances, severe 
renal pain occurred, due apparently to local action of streptomycin, which is a 
renal irritant and may cause'damage to the kidneys. Gross hematuria has not 
been observed while microscopic blood casts and albumin are not infrequently 
found. These are not serious unless there is increasing retention of blood urea 
nitrogen which would necessitate stoppage of treatment. Involvement of the 
auditory branch of the eighth nerve leading to permanent deafness is a rare but 
definite hazard. We have observed severe vertigo with diplopia. 

PERSONAL EXPERIENCE 

Of the 8 cases of urogenital tuberculosis treated mth streptomycin under our 
observation, 3 present features of special interest. 

In the first case, an acute tuberculous epididymal abscess developed during 
treatment. The second case is one of very early unilateral renal tuberculosis 
and possibly the only one of its kind thus far subjected to streptomycin therapy. 
The tlfird case is representative of the results obtainable in most cases of ancient 
bilateral renal tuberculosis, in that the urine was promptly freed of tubercle 
bacilli, but this proved to be only temporary. 

Case 1. A man aged 31 was first seen by us in 1930, when he complained of 
light flank pain and gross hematuria. The diagnosis of unilateral (right) renal 
tuberculosis was made and nephrectomy advised. The patient was not heard 
from again until 1939 when he returned for re-examination in anticipation of 
marriage. With the exception of slight frequency he was symptom free. Ex¬ 
amination disclosed a well healed lesion in the region of the right ureteral orifice 
and a huge tuberculous pyonephrosis, on the right side. The left Iddney was 
normal. The right Iddney was removed. The patient remained in good health, 
having been married in the meantime. He was the father of 2 children, which is 
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interesting in view of the extensive genital tuberculosis wliioh was found later. 
The patient remained in good health until November 1946 when he returned 
complaining of pain in the left renal area and marked urinary frequency. Uro¬ 
grams disclosed dilatation of the left ureter but nothing suggestive of tuberculosis 
of the Iddney. The epididymis, seminal vesicles, and prostate gland were ex¬ 
tensively involved. Streptomycin therapy was started on March 1, 1947 and 
continued until April 15, 1947 in a dosage of 0.3 gm. every tliird hour ivith a 
total dosage of 125 gm. Urine cultures for the tubercle bacillus were positive 
on February 25, and thereafter 6 cultures were negative, the last one being taken 
May 24. Strangely enough during the course of the treatment the patient de¬ 
veloped acute tuberculous epidid 3 rmitis necessitating operation, wliich may have 
been due to acquired resistance of the tubercle bacillus to streptomycin. At the 
present time the patient is in good condition, having gained 16 pounds in weight 
and there is very little palpable evidence of involvement of the prostate gland 
and seminal vesicles. Urograms show some decrease of the dilatation of the left 
ureter. Cultures of the urine taken October 8, 1947 remain sterile but it was 
reported that acid fast bacilli were found in smears. 

Case S. Mrs. W. G. aged 35 was admitted to the Pennsylvania Hospital in 
May 1947 with a long history of pulmonary tuberculosis. Several years before 
admission she had had a spinal fusion for tuberculosis of the lumbar spine. Cys- 
tosoopio examination disclosed active vesical tuberculosis limited to the region 
of the right ureteral orifice. This was apparently of recent origin and ivithout 
ulceration. Urographio study disclosed minor changes in the right renal pelvis 
and a normal pelvis on the left side. The urine contained an occasional red 
blood cell. The blood urea nitrogen was 16 mg. per cent, the phenolsulphon- 
phthalein output 53 per cent. Cultures of urine from the bladder and right 
kidney were positive for the tubercle bacillus; the urine from the left kidney 
was sterile. Streptomycin (1.8 gm. daily for 78 days) with a total dosage of 140 
gm. was given. The patient returned to the hospital on August 25, 1947 com¬ 
plaining of vertigo and severe pain in the right renal area. Cultures of urine 
from the right kidney were again positive and retrograde pyelography disclosed 
minor changes in the upper minor calyx highly suggestive of tuberculosis. On 
October 10 the patient was again admitted to the hospital complaining of very 
severe pain in the right kidney, frequency of urination and moderate hematuria. 
The blood urea nitrogen was now 19 mg. per cent and the phenolsulphonphthalein 
output 43 per cent. Differential studies showed 10 per cent output of phenol¬ 
sulphonphthalein from therightkidney duringal5 minute period and 12.5 per cent 
from the left kidne}'. The kidney urines were sterile. On November 14, 1947 
cystoscopic examination disclosed slight reddening around the right ureteral ori¬ 
fice. The urine from each kidney was sparkling clear. The right kidney ex¬ 
creted phenolsulphonphthalein in 31 minutes and 12} per cent in 15 minutes, the 
left kidney in 2} minutes and 15 per cent in 15 minutes. The retrograde pyelo- 
gram wo believe shows evidence of healing of the tuberculous lesion. Rc-cx- 
amination in October 1948 showed complete healing of the renal lesion and sterile 
urine. Her general health was excellent. 
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complicating lesions in the presence of tuberculosis. It is likewise his opinion 
that by reducing the number of tubercle bacilli through streptomycin therapy 
the powers of natural resistance may be increased. We are deeply indebted to 
those who Idndly furnished the above data. Our limited personal experience 
together with interpretation of available data would seem to justify the following 
summary. 

There is yet no justification for attempting final evaluation of streptomycin 
therapy on the basis of clinical experience. 

Streptomycin exerts considerable bacteriostatic effect on tubercle bacilli resi¬ 
dent in the hmnan urogenital tract. 

Total arrest of bacterial activity seems to occur in some cases of urogenital 
tuberculosis but this often proves to be temporary. 

Streptomycin promotes the healing of tuberculous operative woimds and may 
prevent their occurrence. 

Streptomycin is most effective in the treatment of early tuberculous lesions. 

Tubercle bacilli embedded in chronic sclerosing and necrotizing lesions are 
probably not affected by blood borne agents such as streptomycin for mechanical 
reasons. 

The probabilities are that the unilateral surgical tuberculous kidney should 
be removed in the absence of active pulmonary tuberculosis or other extrarenal 
complications. There is however neither clinical nor pathological evidence to 
deny the possibility of cure by streptomycin in very early cases. 

There is the possibility that the preoperative use of streptomycin in apparently 
unilateral renal infections may decrease the incidence of active tuberculosis in 
the supposedly healthy Iddney after operation. 

If streptomycin is used pre-operatively the possibility of injury to the ap¬ 
parently healthy kidney must be kept in mind. 

Medical Arts Bldg., Philadelphia 2, Pa. 
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THE INCREASED PATHOGENICITY OF BACILLUS LACTIS 
AEROGENES IN URINARY TRACT INFECTIONS' 

SEYMOUR F. WILHELM akd LAZARUS A. ORKIN 
From the Gcnito-Vrinary Surgical Service^ Seth Israel Hospital^ New York^ N. Y. 

A remarkable change has recently been observed in the bacterial flora 
urinary tract infection. Especially strildng is the decided increase in ( 
frequency of B. lactis aerogenes (Aerobacter aerogenes) and B. pyooyane 
(Pseudomonas aeruginosa). 

This report is confined solely to a consideration of B. lactis aerogenes sir 
an excellent study of Pseudomonas aeruginosa was published by Carroll a 
his co-workers last year. Although the clinical impression recently obtain 
is that B. lactis aerogenes is more prevalent in the urinary tract, there is no lar 
statistical review available which bears out this contention. 

An analysis was, therefore, made of 211 consecutive admissions to the Genii 
Urinary Surgical Service of the Beth Israel Hospital in 1940 and 1941, and coi 
pared to a similar analysis of 350 consecutive admissions between 1945 and 19 
(fig. 1). In 1940-41, B. lactis aerogenes was recovered either in pure or 
mixed culture from the urine in 6.C per cent of the admissions, as contrasted 
45.7 per cent in 1945-48. The total admissions represent a lesser number 
patients, since some entered the hospital more than once. Calculated on ti 
basis of patient number, the incidence of B. lactis aerogenes proved appro 
imately the same. Thus, during 1940-41, there were 12 instances of B. lad 
aerogenes in 103 patients (7.4 %), as compared to 1945-48, when there we 
126 instances in 257 patients (49.2 per cent) (fig. 2). 

B. lactis aerogenes must be distinguished from B. coli which it resembl 
closely. Wlicn a urine sample is submitted for culture in our laboratory, 
direct smear is made of the urinary sediment. One drop is streaked on a bloc 
agar plate, 1 drop on Chapman’s plate, and 1 drop is put in glucose broth. / 
the end of 24 hours’ incubation at 37 degrees C., the plates arc read, and smea 
made of the organisms that have been grown out. If, however, there has bee 
no groivth on the plates and gram negative organisms are found in the brotl 
another subculture is made on Chapman’s plate. 

E. Seligmann has found the use of Chapman's plate most satisfactory. 0 
this medium, B. lactis aerogenes produces greenish j'ellow gumdrop colonic 
which are surrounded by yellow zones. These colonies are much larger tha 
the flat colonies of B. coli, which arc yellow surrounded also by yellow zones. 

P.VTnoGBNICITV 

Hardng established a tremendously increased incidence of B. lactis aerogenes i 
recent yeai-s, wo were nc.xt concerned with the pathogenicity of this organisn 
Formerly, it was believed that B. lactis aerogenes was, for the most part, non 

‘ Read at annual meeting, American Urological Association, Boston, Mass., May L 
IMS. 


132 


SEYMOUH P. "WILHEIiM AND LAZAJIUS A, OBKIN 


UROLOGlOa. 



1940-41 


B B. lactls aero^cnes 


ADMISSIONS 


350 



1945-48 


® B-joyoiyatitus 


Fig. 1 

UROLOGICAL CASES 



1940-41 1945-48 

Pig. 2 


Table 1. B. lactis aerogenes bacteremia with urinary infection 
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pathogenic, although isolated cases of severe and, at times, fatal infection with 
pure culture of B. lactis aerogenes have been reported. In 1929, Hill and her 
associates studied 200 cultures of gram negative bacilli from the urinary tract 
and found 79 instances (39.5 per cent) of B. lactis aerogenes. More recently, 
Hon'cll and Nichols found 3 cases of Aerobaoter aerogenes among 13 urinary 
infections, and Adcock and Plumb found 5 cases among 11. 

In the authors’ 12 cases of 1940-41, there were no fatalities, nor were there 
any with a positive blood culture. On the other hand, in the 126 cases from 
1945-48, there were 4 who were gravely ill with positive blood cultures of B. 
lactis aerogenes; one of these patients died (table 1). 

bacterejua: case reports 

Case 17. {Beth Israel Hospital No. J91S1S.) Suprapubic prostaicdomy for 
benign hypertrophy, B. lactis aerogenes bacteremia; died. A 62 year old man 
entered the hospital on February 8,1947, because of prolonged urinary retention. 
The urine was grossly infected and culture showed B. proteus and coliform 
organisms. The blood nonprotein nitrogen was 100 mg. per cent, and despite 
catheter drainage rose to 128 mg. per cent. 

On February 12, a suprapubic cystostomy was done. One hundred twenty 
thousand units of penicillin were administered daily for the next week, following 
which the patient received 9 gm. of sulfadiazine in 6 days. Low-grade fever 
persisted, and mandolamine, sulfamerazine. Nil 445-9, and penicillin, in turn, 
were administered. 

Urine culture of February 24 and March 11 again revealed B. proteus and 
coliform organisms. However, on March 14, 15, and 18, B.'lactis aerogenes 
was found. On March 20 and 31, urine culture showed both B. lactis aerogenes 
and enterococci. 

On April 1, eleven weeks after the cystostomy, the enlarged prostate was 
enucleated suprapubicaliy. Two days later, pacldngs were removed from the 
prostatic bed with strict asepsis. A Foley catheter was inserted transurethrally 
and removed the following day. Four hundred thousand units of penicillin 
were administered daily. The temperature ranged between 102 and 103 F. 
for the next 3 days, and on April 6, there was a severe chill and rise of temperature 
to 106 F. At this time, there was evidence of pulmonary consolidation in the 
right lower lobe and both a urine culture and a blood culture showed B. lactis 
aerogenes resistant to more than 64 units of streptomycin. 

Despite the resistance of the organism, 3 gm. streptomycin were given daily 
in divided doses, in addition to intravenous sodium sulfadiazine. On April 8, 
the patient’s condition was poor and the temperature went to 105.8 F. Blood 
cultures on April 8,9, and 10, showed innumerable colonies of B. lactis aerogenes, 
resistant to more than 64 units of streptomycin. 

With persistent bacteremia, the likeliliood of septic periprostatic thrombo¬ 
phlebitis was considered, and ligation of the inferior vena cava proposed. Before 
this could be done, the patient suffered a severe bladder hemorrhage, which was 
controlled by packing and blood transfusion. Frequent chills continued and the 



134 


SEYMOtTE P. WILHELM AND LAZAETJS A. OKKIN 


izrinary output declined. On April 11, streptomycin was discontinued, 15 gm. 
having been administered in 5 days. The patient died in anuria and coma on 
April 14, the thirteenth postoperative day. Autopsy was refused. 

Case (Beth Israel Hospital No. 1905B6 and No. 195535.) Renal calculus 
and bilateral ureteral calculi; suppurative pyelonephritis; B. lactis aerogenes bac¬ 
teremia; nephrectomy; recovered. A 63 year old man entered the hospital on 
January 18, 1947, complaining of pain in both loins and blood urine of 3 weeks’ 
duration. He had suffered from bilateral renal colic and hematuria for 10 
years. 

The urine was loaded with white blood cells and culture showed B. proteus and 
coliform organisms. Simple film and excretory urography revealed a dendritic 
calculus in the right renal pelvis and a smaller calculus in the right upper ureter 
with moderate hydronephrosis. On the left side, there was a large lower ureteral 
calculus with a dilated double meter and hydronephrosis. Another urine cultme 
showed B. proteus. 

On January 21, a low left meterolithotomy was performed. The wound 
healed by primary intention, but the patient continued to run a septic course 
with temperature up to 102.4 F. This was attributed to right pyelonephritis, 
although excretory mography revealed good function on both sides. On 
January 28, the patient began to receive 30,000 units of penicillin every 3 horns, 
to which was added, several days later, 0.5 gm. sulfadiazine, 3 times daily. Urine 
culture now revealed B. lactis aerogenes. 

The fever persisted and, on February 8, the temperature was elevated to 105.4 
degrees. A blood culture was sterile. Two days later, there was definite 
evidence of a right lower lobe pneumonia. Urine culture on this date again 
showed B. lactis aerogenes, resistant to more than 32 units of streptomycin. 
A second blood culture revealed no growth. The pneumonic process gradually 
cleared up, the temperatme returning to normal by March 8. Urine cultures on 
February 14 and 25, and on March 11, showed B. lactis aerogenes. 

On March 8, a right pyelolithotomy and ureterolithotomy were done. Penicil- 
hn was again administered, with daily dosage of 240,000 units. The temperatme 
was elevated between 100 and 102 F., and on the fomth postoperative day the 
wound, which became grossly infected, was opened widely. Cultme of the 
wound pus revealed B. lactis aerogenes, resistant to more than 32 units of 
streptomycin. Since the fever persisted despite adequate wound drainage, it 
was felt that a suppurative infection of the right renal cortex was present. Two 
grams of streptomj'^cin and 800,000 units of penicillin were administered daily 
beginning March 13. However, the patient experienced another dull on March 
17 with temperature of 105.8 F. Blood culture was postive for B. lactis aero¬ 
genes. 

On March 18, a right nephrectomy was done. The patient pursued a low- 
grade febrile comse until March 22. A blood culture on March 21 revealed B. 
lactis aerogenes, but all the subsequent blood cultmes showed no growth. The 
patient improved consistently and left the hospital on April 17, with frank pymia 
and the mine stiU containing B. lactis aerogenes. 
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The patient returned to the hospital on June 14, 1947, for plastic revision of 
the nephrectomy wound. On that day and on June 23, urine culture revealed B. 
lactis aerogenes. The patient left the hospital on June 28, and at follow-up on 
April 3, 1948, he still had marked pyuria. Urine culture showed B. lactis aero¬ 
genes, resistant to more than G4 units of streptomycin. 

Case 36. {Beth Israel Hospital No. 1943SS.) Prostatectomy for benign hyper¬ 
trophy; late hemorrhage, B. lactis aerogenes bacteremia; recovery. A 63 year old 
man was admitted to the hospital on May 11, 1947, with symptoms of prosta¬ 
tism. The urine showed from 5 to 8 white blood cells per high power field and 
culture revealed Staphylococcus alhus. A suprapubic prostatectomy was done 
on May 13, and 2 days later gauze packings were removed with strict asepsis. 
For the first 2 postoperative days, 50,000 units of penicillin were administered 
every 3 hours. Follorving this, 2 gm. of sulfadiazine were given daily. 

The course was uneventful until the sixteenth postoperative day when the 
patient suddenly suffered a brisk hemorrhage from his bladder. Blood clots 
were evacuated and the bleeding controlled by a Foley catheter. Eight hundred 
thousand units of penicillin were administered daily. Shortly thereafter, the 
patient had a severe chill with temperature of 105.8 F. Blood culture showed 
many colonies of B. lactis aerogenes resistant to more than 64 units of strepto¬ 
mycin; urine culture showed B. pyooyaneus and B. lactis aerogenes also resistant 
to more than 64 units. It was felt that the patient was suffering from a septic 
periprostatic phlebitis. On June 2, both the blood culture and the urine culture 
were again positive for B. lactis aerogenes. On June 3, however, blood culture 
was sterile; urine culture showed B. lactis aerogenes. 

Three grams of streptomycin were given daily in divided doses for 4 days. 
Between May 31 and June 4, the temperature was elevated daily to 104 and 
105 degrees, but on June 5, the temperature became low-grade and, shortly 
thereafter, normal. From June 8, 2 gm. of sulfadiazine were administered 
daily. Urine culture remained positive for B. lactis aerogenes. 

The patient left the hospital on June 20 with a healed wound and voiding well. 
However, pyuria persisted and culture was still positive for B. lactis aerogenes. 
When last examined on April 8,1948, the patient was completely well and urine 
culture showed no growth. 

Case 70. (Beth Israel Hospital No. 160980 and No. 90104B.) Neurogenic 
bladder; diabetic tabes with B. lactis aerogenes cystitis, pyelonephritis, and bac¬ 
teremia; recovered. A 55 year old woman, a Imown diabetic, was admitted to the 
hospital on December 6, 1947, complaining of difficulty in starting the urinary 
stream and inability to empty the bladder. Her symptoms wore of 5 years’ 
duration and, on a previous hospital admission, a transurethral resection had 
been done. For a short time thereafter, the patient voided fairly well, but 
gradually the sjTnptoms recurred. There were now over 500 co. of purulent 
residual urine, culture of which revealed B. lactis aerogenes. 

Two grams of sulfadiazine were administered daily and, on December 9, an 
anterior colporraphy and suspension of the urethra were done by a gynecologist. 
After the operation, the patient was given 3 tablets of mandolamine, 4 times 



136 


SEYMOtTB F. 'WILHELM AOT) LAZARUS A, ORKIN 


daily. The urethral catheter -was removed on the eighth postoperative day, but 
the patient "was unable to void. The catheter ■was replaced, tidal drainage ■was 
instituted, and 60,000 units of penicillin administered every 3 hours. Urine 
culture showed B. lactis aerogenes resistant to 64 imits of streptomycin. On 
December 24, the patient experienced 3 chills, accompanied by temperature ele¬ 
vation to 105 F. and severe left loin pain. Blood culture and urine culture 
revealed B. lactis aerogenes; in each, the organism was resistant to more than 
64 units of streptomycin. On December 25, blood culture grew out 115 colonies 
of B. lactis aerogenes per cubic centimeter. Two grams of streptomycin were 
■administered daily and the temperatmre gradually came down to 100 degrees on 
December 30, and was normal thereafter. Streptomycin was discontinued on 
December 28, and a mine culture on December 30 showed B. lactis aerogenes. 

The patient was able to void in small amounts, but, at the time of discharge 
from the hospital, there was a residual urine of from 150 to 250 cc which has 
persisted. Urine culture on discharge showed B. lactis aerogenes and was still 
positive on April 8, four months later. 

COMMENT 

Practically all of the 126 patients in the 1945-48 series presented s 3 anptoms 
and signs of urinary tract infection. In many, B. lactis aerogenes was recovered 
in pure culture directly from the infected organ at operation, from the excised 
surgical specimen, or, postoperatively, from infected wounds. These clinical 
observations, combined with the 4 above reported cases of bacteremia, each 
■with repeated blood cultures showing a pure growth of B. lactis aerogenes, have 
convinced us that this organism, when present in the urinary tract, is now usually 
pathogenic and may give rise to serious and sometimes fatal infection. 

STREPTOMYCIN SBNSITI'VITT 

Most reports in the literature (Helmholz; Herrell and Nichols; Kleinman, 
Shearer and Sprinz) emphasize the sensitmty of B. lactis aerogenes to strepto¬ 
mycin, as well as the practical effectiveness of this drug in these urinary infec¬ 
tions. Pulaski in a study of 29 Aerobacter aerogenes infections discovered that 
the great majority were sensitive to 16 units or less. In only 2 cases were re¬ 
sistant organisms encountered. Buggs and his co-workers found suscepti¬ 
bility to streptomycin in 17 out of the 20 strains studied. Adcock and Plumb 
reported sensitivity to from 0.8 to 1.5 units in his 5 cases of B. lactis aerogenes, 
and he, as well as Pool and Cook, were able to eradicate the infections promptly 
■with streptomycin in all cases. 

In the authors’ 1945-48 series, the streptomycin sensitivity of B. lactis aer¬ 
ogenes was determined on initial culture in 104 cases (table 2). Ninety-one 
(88 per cent) were found resistant, i.e., not inhibited by more than 16 units. 
These figures roughly agree ■with those compiled by our bacteriologist, E. Selig- 
mann, from 196 patients with B. lactis aerogenes infection from the entire hos¬ 
pital. Of these, 163 (82.3 per cent) proved resistant on initial culture. It is of 
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interest that of 48 ambulatory patients from the Out-Patient Department, only 
23 (47.9 per cent) were found resistant, suggesting that at least some of the in¬ 
patients may have been infected after admission by a resistant strain indigenous 
to the hospital. Supporting this assumption is the fact that, on admission to 
the hospital, only 61 of 126 cultures (48 per cent) showed B. lactis aerogenes, 
while in 126 subsequent cultures this orgamsm was recovered in 111 (92 per cent). 

Streptomycin sensitivity tests were done on subsequent cultures in 44 cases 
(table 3). In 42 of these, the sensitivity remained the same; in one it decreased, 
and in the remaining one it increased. 

Streptomycin sensitivity was determined by a serial dilution method, with a 
B. coll as test strain. 


Table 2 Sensitivity to streptomycin on initial culture 



CASES 

Over 64 units 

60 

Over 32 units 

27 

Over 16 units 

4 

8 units 

1 

4 units 

5 • 

2 units 

2 

1 unit 

2 

i unit 

3 

Total cultures 

104 

Over 16 units 

01 (S8%) 

Under 16 units 

13 (12%) 

Table 3 StTeptomyan senstiivtly on repeated cultures 

Total cases 

44 

No change in sensitivity 

42 

Sensitivity increased (8 to 64 units) 

1 

Sensitivity decreased (64 to J unit) 

1 


Our observations sliow a very high incidence of resistance to streptomycin on 
imtial culture, and a remarkable constancy of this characteristic of B lactis 
aerogenes. 

TREATMENT WITH STREPTOMYCIN 

Thirty-two of the 126 cases wore treated with streptomycin. Three of these 
were sensitive to less than 16 units on mitial culture; 1 was cured, but the other 
2 persisted. In the latter 2, the organism became resistant to over 64 units on 
subsequent cultures. 

Twenty-six cases, resistant to over 16 units on initial culture, were treated 
with streptoraycm. Three cleared up. Three additional cases, in which no sen¬ 
sitivity determination was made, cleared up with streptomycin. 

Of the 32 patients ivith B. lactis aerogenes urinary infection treated with 
streptomycin, 7 cleared up and 21 persisted. There was no follow-up in 4. 
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These results suggest that the usefulness of streptomycin alone is sharply limited 
and that other additional therapeutic means must be sought in the treatment of 
B. lactis aerogenes urinary infection. 

RESULTS 

The 12 patients seen in 1940-41 were followed with subsequent cultures. In 
all of these, B. lactis aerogenes disappeared in from 6 months to 7 years. 

Ninety-three of the 126 cases of the 1945-48 series were followed. In 68 (73 
per cent) the infection persisted, and in 25 cleared up (27 per cent) (table 4). 
Since streptomycin was administered to only 7 of these patients, it is apparent 
that the cure in most cases was not the result of specific treatment. Persistent 
B. lactis aerogenes urinary infection was treated with a variety of drugs, such as 
penicillin, sulfadiazine, NU 445-9, mandelamine, singly and in combination, in 
practically all instances. These cHnical observations indicate that B. lactis aer- 


Tabm 4. Cases of B. lactis aerogenes: 1945-48 


Total number. 

126 

Cases followed. 

93 

Infection persisted. 

1 68-73% 

1 25-27% 

8 

Infection cleared up. 




ogenes urinary infection is in large measure not susceptible 40 the commonly 
used present-day therapeutic agents. 


SUMMART 

A striking increase in the frequency of B. lactis aerogenes urinary infection 
has been observed. An analysis of 2 series of consecutive cases reveals that the 
incidence has risen from 7.3 per cent in 1940-41 to 49.2 per cent in 1945-48. 

Clinical observations indicate that B. lactis aerogenes is now usually patho¬ 
genic and often gives rise to serious and sometimes fatal infection. Four cases 
of bacteremia, each with repeated positive blood cultures showing a pure growth 
of B. lactis aerogenes, are reported in detail. 

Streptomycin sensitivity of B. lactis aerogenes was determined on initial cul¬ 
ture in 104 cases. Contrary to most previous reports, 88 per cent were foimd 
resistant to more than 16 units. 

Streptomycin sensitivity tests on 44 subsequent cultures showed remarkable 
constancy of this characteristic of B. lactis aerogenes. 

Thirty-two patients were treated with streptomycin; 7 cleared up and 21 per¬ 
sisted. The usefulness of streptomycin alone is sharply limited in the treatment 
of B. lactis aerogenes urinary infection. 

Ninety-three cases were followed with repeated cultures. In 73 per cent, the 
infection persisted. In the 25 cases which cleared up, the cure, for the most 
part, was not the result of any specific treatment. B. lactis aerogenes urinary 
infection is, in large measure, not susceptible to the commonly used therapeutic 
agents. 










PATHOGENICITY OF BACILLTJS LACTIS AEROGENES 


139 


Antibiotics, as well as sulfa drugs, should therefore be selectively administered 
only to patients whose urine cultures reveal susceptible organisms. By fol¬ 
lowing this rule, a considerable reduction in undesirable and, at times, dangerous 
allergic reactions will be effected, as well as a large saving in cost. 

The authors wish to express their appreciation to Dr. Erich Seligmann for his 
assistance and helpful suggestions, 

40 E. 83rd St.^ New Yorkj N. Y, 

ISO E. 73rd. Stf New York^ NY 
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DISCUSSION 


Dr. Grayson Carrolij (St. Louis, Mo.): This presentation which demon¬ 
strates the increased prevalence and pathogenicity of the Aerobacter aerogenes 
is quite timely. 

In a series of cultures taken on our St. Louis City Hospital Service, in 1947, 
Dr. Keagen, the resident urologist, gives me the following report, indicating the 
prevalence of various organisms found. You will note that the Aerobacter aer¬ 
ogenes appeared in 35 patients out of a total of 481 patients examined, giving a 
percentage of 7.5. 


Escherichia coli. 

Pseudomonas aeruginosa. 

Paracolon. 

Micrococcus. 

Aerobacter aerogenes. 

Staphylococcus albus. 

Hemolytic staphylococcus albus.. 
Hemolytic staphylococcus aureus. 

Staphylococcus aureus. 

Undifferentiated streptococcus.... 

Gamma streptococcus. 

Beta streptococcus. 

Alpha streptococcus. 

Alkaligenes faecalis. 

Klebsiella.. 

Diphtheroids. 

Intracellular gram neg. diplococci 

Proteus vulgaris. 

Yeast. 


128—26.6% 

72—10.0% 

49 

55 


35— 7.5% 


16 

10 

6 

8 

20 

10 

10 


^- 8 . 0 % 

— 8 . 0 % 


11 

1 

15 

2 

21— 4.0% 
4 


\ 


481 

In a study of 200 patients in our private practice, 10 patients had Aerobacter 
aerogenes as an infecting organism or 6 per cent. The list of organisms and the 
relative prevalence in this series is as follows: 


Escherichia coli. 104—50.0% 

Staphylococcus aureus. 28 

Mixed staphylococcus and Escherichia coli. 23 

Staphylococcus albus. 5 

Streptococcus. 8 

Aerobacter aerogenes. 10— 5.0% 

B. proteus. 5 

No growth. 0 

Gram-positive. 0 

Streptothrix. 1 

Pleomorphic streptococcus. 1 


200 

This compares rather favorably with the series noted in the essayist’s pre¬ 
sentation in the years 1940-41, which was 7.3 per cent. 

140 

































DISCUSSION 


141 


I am inclined to think that the 49 per cent noted in the years 1945 to 1948 is 
high for clinics over the country. But that these organisms are on the increase, 
I quite agree, due no doubt to its resistance to antibiotics and other drug in¬ 
hibitors. The Escherichia coli being repressed, the Aerobaoter becomes the 
dominant strain. This is demonstrated in Dr. Wilhelm’s experience. Other 
organisms were cultured on admission -but later the Aerobaoter became the 
organism surviving to prolong the illness. 

We strongly advocate, as does the essayist, the use of culture and identification 
of the organism and—sensitivity tests made in the laboratory on all resistant 
cases and avoid the e.xpensive and some times hazardous, prolonged admim’s- 
tration of drugs. 

We had a patient treated for 2 weeks with 3-hour injections of streptomycin 
only to find that the particular strain of Pseudomonas involved could not be 
inhibited with 50 micro-units of streptomycin. 

Sensitivity tests were carried out in our laboratory on the B. lactis aerogenes 
received from Dr. Wilhelm’s service in New York City. These tests were made, 
not only with streptomycin, but, also, with penicillin, mandelic acid and sodium 
sulfadiazine. The results are, herewith, tabulated: 
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Streptomycin (u.) 
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10 

5 
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.1 
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Mandelic acid (pH S.5* 
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.5 
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- 

— 
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c 

Sodium Bulfadiazine 

125 

50 

25 

, 10 

6 

1 

0.5 

Cont. 


(mgO 

— 

— 

+ 

+ 

+ 

-t- 

-t- 
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It will be seen that the streptomycin was totally ineffective against this strain 
in up to 100 units which obviously is impossible to produce in a clinical case. 
Likewise, more than 100 units of penicillin were required to cause inhibition, 
which again makes it impractical for clinical use. 

The mandelic acid, however, in all instances, even in the concentration of 0.1 
per cent, caused inhibition. 

With the sodium sulfadiazine, 25 mg. were required, which obviously is high. 

A strain of Aerobaoter aerogenes, isolated from the urine of a patient at our 
St. Louis City Hospital, was also subjected to sensitivity tests with the tabulated 
results: 


c 

Streptomycin (u.) 

100 

so 

25 


5 




Cont. 



+ 

+ 

+ 

+ 

+ 



+ 

+ 

5 

Penicillin (u.) 

500 ! 

100 

50 

25 

10 




Cont. 



+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

"h 

C 

Mandelic acid (%) 

1 

.5 

0.25 

1.125 

Cont. 



1 


c 

Sodium Bulfadia- 

125 

so 

25 

10 

5 

1 


■ Cont. 



zine (mg.) 

- 


+ 

4- 

-b 

+ 

i+1 

+ 









142 


DISCUSSION 


^ It is to be noted that here again the streptomycin, penicillin and sodium sulfa¬ 
diazine were ineffective and only the mandelic acid in very low concentration 
caused inhibition when the pH was 5.5. 

It is not necessarily to be construed, however, that all patients with Aerobacter 
aerogenes will be cured with the administration of mandelic acid, since the drug 
is not blood-borne, but is contained in the urine excreted. When mandelic acid 
has been poorly tolerated by mouth, we have used 20 per cent sodium mandelate 
administered intravenously. 

It is apparent that there are more and more bacilliary strains that are highly 
resistant to practically all of our known antibiotics and as time goes on, these 
surviving strains will, undoubtedly, constitute a higher percentage of urinary 
infections as the more susceptible strains are destroyed. It is evident that asep¬ 
sis must be diligently practiced when it is realized that such an infection, carried 
to another patient, is so difficult to successfully treat and is so pathogenic. We 
are again in need of a new weapon to fight these surviving bacteria. 

Dr. Laza-RUS A. Orkin (New York, N. Y.): BaciUus lactis aerogenes, a gram 
negative organism, must be differentiated from B. coli, which it so closely re¬ 
sembles. Although it is nonmobile, is shorter, and plumper than B. coli, the 
morphological differences are minor and variable, and cannot be used for differ¬ 
entiation. Many tests and criteria have been used, but the best method is by 
the use of Chapman’s plate. 

On this medium there is no inhibition of the coliform organisms, thus per¬ 
mitting recovery from minute inocula, and the bacterial counts are said to be 30 
per cent higher than on other selective media. 

Since no other bacteria are said to grow on this plate, and since B, lactis grows 
luxuriantly, it serves as an excellent means of quickly differentiating aerogenes 
from other organisms, more especially B. coli. It is less time-consuming and 
more selective. B. coli produces flat yellow colonies surrounded by yellow zones; 
B. lactis produces large greenish-yellow gumdrop colonies surrounded by a yeUow 
zone. 

From our recent experience we can definitely say that if more laboratories 
would be more painstaking in the differentiation between these two organisms, 
more cases of Aerobacter aerogenes infection would be unearthed. 

The fact that bacteria may develop resistance or tolerance to various chemo¬ 
therapeutic substances is now well recognized. It is suggested that the stritdng 
increase in Aerobacter aerogenes and other resistant bacteria, coincident with 
the widespread use of sulfa drugs and antibiotics, may be the result of a selective 
process. The resistant organisms have survived and flourished after the elimi¬ 
nation of the susceptible organisms. The routine prophylactic use of sulfa drugs 
or antibiotics appears irrational, since the majority of the urinary tract infections 
in the 1945-48 series were caused by resistant organisms. 

In accordance with the results in our study, we can definitely say that we now 
have a serious problem in urology, namely, the treatment of Aerobacter aerogenes 
infection, since the greater majority of these cases are resistant to our present 
chemotherapeutic agents. 
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Cultures are essential in all cases of urinary tract infections both on initial 
examination and at subsequent intervals. Sensitivity tests are a requisite guide 
in the administration of streptomycin. Sulfa drugs and antibiotics should, as a 
rule, not be used where complicating factors exist, as the presence of catheters 
and tubes, residual urine, persistent fistulas, urinary obstruction, and the presence 
of calculi. It is much better to wait until these are cleared up or removed. 

Sulfa drugs and antibiotics should finally be selectively administered to pa¬ 
tients whose urine cultures reveal susceptible organisms. By following these 
rules, the possibility of development of resistance of the organism is lessened, a 
considerable reduction in imdesirable and at times dangerous allergic reactions 
rrill be effected, as well as a large saving in cost. 



146 


C. L. DEMING, J. B. GOETSCH AND F. D. HXIMM 


amputated clitoris measured 8 by 2 cm. and showed microscopically normal 
corpora cavernosa. 

Androgenic hormone determinations were done on the urine, and it is noted 
on the hospital record that there was no difference in the androgenic titer be¬ 
tween a preoperative specunen and one obtained months postoperatively. 

The patient was not seen again until August 1947, when she came to the hos¬ 
pital to see if anything could be done to develop female secondary sex charac¬ 
teristics. Physical examination showed that there had been no change. She 
still had had no menstrual bleeding but had had a few lower abdominal cramps 
at rare intervals. The hair distribution and growth were as before. The breasts 
were perfectly flat without palpable glandular tissue. The patient had been 
married several years previously, and although she stated that her sex Hfe was 
essentially normal, there had been no pregnancies. She was completely satisfied 
with the results of the operation in that removal of the enlarged clitoris had 
made her feel that she was now definitely a female and was no longer a “freak.” 
She stated that there had never been any erotic sensations derived from her 
enlarged clitoris, so that its absence had had no effect on her sexual life. 

Esther B., New Haven Hospital Unit No. B 93002, 42 years of age, was first 
seen February 11, 1947. The patient weighed 1^ pounds at birth but managed 
to survive. She didn’t talk xmtil the age of 8 years. At the age of 12 she was 
taken to a hospital to see what could be done about a “birth mark” (enlarged 
clitoris); however, nothing was done. At the age of 11-12 she had breasts “the 
size of hen’s eggs.” They then regressed and have been perfectly flat since then 
in spite of all sorts of nostrums which she has applied locally. She started shav¬ 
ing with her father’s straight razor at the age of 9-10 years, beginning on her 
lower lip and gradually extending to the chin and upper hp. She had never had 
extensive hair growth on the cheelcs but did have to shave a number of heavy 
black hairs in those regions. She started shaving her legs at the age of 13 years 
because of a heavy growth of dark hair and has similarly shaved her arms. At 
the age of 13 she started having cramps in her lower abdomen every month. 
She has never had menstrual bleeding and continues to have cramps now at the 
age of 42. The attacks of cramps have come at regular intervals occurring be¬ 
tween the twentieth and thirtieth day of each month and lasting for 2 days. 
She has had a successful sex life stating that she has always been “pretty high- 
natured.” She was married at the age of 15 years (1921) for the first time. 
The husband lived rmtil 1928, when he died of Bright’s disease. In 1929 she 
reman-ied, but the second husband ran off with another woman in 1945. She 
still has great libido which she “holds down” to some extent. She has always 
been satisfied at intercourse with the act being done in the usual manner. She 
stated that there was no sensation in her enlarged clitoris and that it had nothing 
to do with satisfaction at intercourse. Nothing of interest was revealed in her 
past history other than that she was a luetic and had received antiluetic 

treatment. . . 

Physical examination:—^Temperature, 98; pulse, 80; respirations, 16; blood 

pressure, 120/90. The patient was a short woman, 4 feet 9 inches, 42 years of 
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age, with a rather raw-honed build. Her face appeared to be definitely masculine 
with rather rugged features. She had recently shaved her face, but there was 
heavy black stubble over the chin, lower and upper lips and sides of the mouth 
and over the cheeks. The hair of the head was thick, black, rather coarse and 
streaked with gray. Her shoulders and chest were squarely built and seemed to 
be as Avide as her hips. She had masculine distribution of hair on the chest, 
around the nipples of the breasts, and over the abdomen and pubis. There was 
also rather heavy black hair over the legs. There was nothing remarlcable about 
the formation of the extremities except that the muscles of her arms were very 
well developed, perhaps more than is usually noted in the biceps. Her skin was 
coarse and heavy, such as one sees in men. Moderate pigmentation, evenly 
distributed, ivas noted. The breasts were perfectly flat with no palpable glan¬ 
dular tissue. The nipples and areolae were not remarkable in formation other 
than being masculine in character. The abdomen showed nothing remarkable. 
There were no palpable masses other than the liver, ivhich could be felt on deep 
inspiration. The abdomen was protuberant and lordosis of the spine was noted 
when the patient stood. 

Pelvic examination:—^There was a heavy growth of pubic hair. The labia 
majora and minora seemed to be essentially normal e.\-cept that the top of each 
labium minorum extended up under and along the ventral surface of a very large 
clitoris to the ventral surface of the glans ivhich was notched in the midline on 
its ventral surface where the labia met. There was a small amount of redundant 
foreskin around the lateral and superior margins of the glans; this was adherent 
to the sulcus of the corona on the dorsal aspect. The clitoris was about 2.5 to 
3 cm. long and slightly more than 1 cm. in diameter. It was covered by noimal 
skin, as on the labia, except that on its ventral aspect between the labia it had 
the pinlc color and smooth texture of the skin usually seen between the labia. 
On palpation it was soft and pliable. The glans did not appear remarkable; 
there ivas no urethral dimple. The urethra was in normal position for the female 
and appeared normal. The vagina admitted 2 fingers with ease and was in 
normal position with a normal vaginal mucosa. The pelvic floor appeared to be 
normal. The cervix, although one-half normal size, was smooth, round, firm, 
and freely mobile without pain, and had a normal configuration. The uterus 
was small, being about one-half normal size, anterior in position and freely mobile 
without pain. The adnexae were free of palpable masses and showed no 
tenderness. 

Laboratory findings:—^Red blood count, white blood count, hemoglobin, urine, 
nonprotein nitrogen and phthalein were normal. Mazzini, 2 plus. Spinal fluid 
Wassermann was negative. 

Preoperative course:—Intravenous pyelograms showed completely normal out¬ 
lines of both upper urinary tracts. Roentgenograms of the skull ivere normal. 
For analyses of two 24 hour collections of urine, see figure 1, for I7-ketosteroid, 
estrogenic and FSH determinations. 

Operation:—Exploratory laparotomy and amputation of the clitoris were done. 
Both kidneys were palpated and found to be normal in size, shape and consist- 



148 


C. li. DEMING, J. B. GOETSCH AOT) F. D. HTOIM 


ency. Both adrenals could be palpated just above the upper poles of the kidneys. 
They seemed to be normal in size, shape and consistency. They could not be 
exposed for examination or biopsy through the incision in the lower abdomen. 
The uterus was found to be of normal shape but small in size. It was approxi¬ 
mately 6 cm. long and 4 cm. wide at its fundus. Two essentially normal-ap¬ 
pearing fallopian tubes emerged from the uterus in a normal fashion. They led 
to the ovaries which were enveloped in many dense adhesions. There were many 
adhesions around the fimbriated ends of the fallopian tubes; these adhesions 
were divided so as to expose the ovaries. They appeared to be about normal 
in size, being about 2 cm. in diameter, and contained several small cysts about 
2 mm. in diameter. A biopsy specimen 1 cm. wide and J cm. thick was removed 
from the central portion of each ovary. 

Postoperative course :—K daily oral dose of 10 mg. stilbestrol was started on 
the patient’s fourth postoperative day and was well tolerated. Her 17-keto- 
steroid excretion was determined. Preoperatively the readings ranged between 
65.7 and 86.8 mg. per 24 hours. The normal level for females of her age group 
is 8, plus-minus 3. The level rose sharply during the second and third post¬ 
operative days, which is a normal occurrence. After the stilbestrol was started 
her 17-ketosteroid excretion level came down sharply, so that after 9 days of 
therapy about half the preoperative excretion level was obtained. She was dis¬ 
charged on her thirteenth postoperative day with well-healed w'ounds. 

Pathology:—^The amputated clitoris measured 8 cm. in length and 2 cm. in 
thickness. Sldn covered only the distal 3 cm. of the specimen. On cross section 
two normal-appearing corpora cavernosa were seen. There was no visible cor¬ 
pus spongiosum. Microscopically the sections of the shaft of the clitoris showed 
the structures of normal corpora cavernosa. The sections of each ovary w'ere 
similar and showed normal ovarian structures. There was only one foUicle pres¬ 
ent and that from the right ovary. It was fairly large in size and was lined wdth 
normal cells of the stratum granulosum. No germinal folhcle was present in this 
section. Diagnosis: Normal ovarian tissue. 

METHODS 

Six-hour aliquots of 24 hour urine specimens were analyzed. During collec¬ 
tion they were refrigerated, and a small amount of toluol was added as a pre¬ 
servative. The 17-ketosteroid determinations were done by the Zimmerman 
method as modified by Cahen and Salter. Estrogens were determined colori- 
metrically by the Kober reaction as developed by Oesterling and Salter and by 
Salter, Humm and Oesterling. This color reaction is not affected by any stil¬ 
bestrol present in the sample tested. 

HOEMONAIi EX;CRETION STUDIES 

Table 1 contains data on Pauline A.’s hormonal excretion levels per 24 hours 
over a period of 8 months. Except during January 1948, the patient received 
stUbestrol, 10 mg., daUy. During January 1948, she was on 0.05 mg. of estinyl 
estradiol daily. Since this is a naturallyKjocurring estrogen, any of it excreted 
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in the urine would be tested by the chemical method used for determination of 
estrogens or their derivatives in the urine. As can be seen by the tabulation, 
the levels obtained during this time are higher than the other values obtamed 
during the administration of stilbestrol. The ketosteroid varied a great deal 
without showing a consistent change. However, it was generally lower by about 
one-half, except for one value in November, which was equal to the pretreat¬ 
ment level. The FSH determinations, both pretreatment and one obtained 5 
months after beginning treatment, are normal. After she had been on 10 mg. 
of stilbestrol daily for 3 months her breasts had definitely enlarged so that they 
had an appearance similar to that seen in early puberty. Since that time there 
has been no further enlargement. There has been no change in her hair dis¬ 
tribution or in the rate of growth of her facial hair. She had never had any 
cramps at regular intervals such as her sister and also had had no spotting. She 
first noted a slight spotting accompanied by lower abdominal cramps after she 
had been on medication for 4 months. Since then she has had slight spotting 


Table 1. Pauline A. Hormone excretion levels per S4 hours 


DATS 

KSnOCEN 

n.l.’KTnSTTROtnfS 

Chemic&l Bio>assiiy 

FSH 

E/A 


mg . 



•8/ 1/47 

55.8 

13 


10/22/47 

22.8 4 gamma 


0.2 

11/29/47 

59.0 



1/10/48 

11.7 28 6 mouse U 

0 

2.3 

1/24/48 

15.5 36 2 


2.3 

1/29/48 

27.3 30 


1.1 

3/13/48 

29.3 18 


0.6 


* Fretreatment level. 


approximately once a month usually accompanied by slight cramps. There have 
been no marked skin changes. There was no difference noted in her clinical 
status during the month she was on estradiol as outlined above. 

Figure 1 shows Esther’s estrogen and androgen urinary excretion levels per 

24 hours. All columns up to those marked with specific dates beginning March 
8, 1948, are averages of 5 determinations made at intervals of 24 hours. The 
fiiat column shows the average preoperative level. Postoperatively she 
was started on 10 mg. of stilbestrol daily which was continued up to February 
1948 (12 months). At this point she was given progynon, COOO TJ, daily lor 2 
weeks; then progesterone, 10 mg., for 5 days; then nothing for 1 week. After 
withdrawal of the hormone therapy there was no bleeding. She was then given 

25 mg. stilbestrol for 2 weeks and then stilbestrol, 50 mg., daily for 2 weelcs. 
In the last 2 columns is shown the average excretion levels of 20 normal young 
adult males and the excretion level of a normal adult female at ovnilation. The 
17-ketosteroids are plotted in milligrams and the estrogens in micrograms per 24 
hours. The values at the bottom of the chart beneath the graph represent the 
estrogen-androgen ratio for the various determinations. This is an arbitrary 
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ipvt? seen by the chart, E. B.’s average preoperative androgen excretion 
level V as more than 3 times the average value for normal young adult males 
Her estrogen level was vdthin the normal range of a non-ovulating female. Dur¬ 
ing the past 14 months, while she has been on stilbestrol, the androgen excretion 
^eve has showed vude variations. FSH determinations 3 months and 7 months 
postoperatiyely were not elevated. The estrogen excretion level has also showed 
wide vanations, and no correlation has been evident between the androgen and 



E/a 0.4 0.5 0.^ 0.2 O.Z 0.4 0.2 0.5 O.Z 0.5 0.1 G.O 

Fig. 1 

estrogen excretion levels. However, it is evident that the general androgen ex¬ 
cretion level is definitely lower than the preoperative level, and that the E/A 
ratio has consistently remained male in character. At only one time, six months 
after she had started on stilbestrol, did she even approach a more or less female 
value (.9). There was no effect during the period of progynon-progesterone ad¬ 
ministration, Eebruary-March, 1948. During the past month she has been re¬ 
ceiving a high daily dosage of stilbestrol ,—25 mg. for 2 weeks, 50 mg. for three 
weeks. There has been no further lowering of the androgen excretion level. 

The clinical course of the patient during this period of study roughly reflects 
the chemical picture just outlined. Her habitus is still more male than female. 
However, there have been certain definite changes toward the female side: 

1) Breast changes. On February 22, 1947, she was started on a daily dose of 
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10 mg. of stilbestrol. Early in March, she noted tenderness of her breasts and 
beginning enlargement. The growth of her breasts gradually continued for 6 
months and then stopped. The nipples became tender, lost their masculine 
character and became everted. They have remained essentially stationaiy since 
then, if anything, possibly regressing a little. They have the appearance of those 
of a girl in early puberty. 

2) Hair. There has been a decrease in the rate of growth of her hair. The 
hair on the chest has disappeared and that on the abdomen has become sparser. 
Patches of hair have gone from her legs, and the remainder seems to both her 
and the observers to be less dense and prominent. The hair of her head seems 
to be less coarse and is not so heavily streaked with gray. The facial hair de¬ 
creased in extent over the cheeks but showed no noticeable change in rate of 
growth until recently, when she was put on a higher dosage of stilbestrol (25 mg. 
and 50 mg.). Three weeks after starting the higher dose of stilbestrol she re¬ 
ported that the amount of hair shaved from her face each morning was less than 
it had ever been and that actually she could go longer without shaving. 

3) Vaginal changes. Prior to the administration of the higher dose of stil¬ 
bestrol, it was noted that her vaginal mucosa appeared moderately atrophic, as 
in a senile vaginitis. It was smooth, glistening and dry. The cervix appeared 
to be very small, and the uterus was also small, both being about one-third normal 
size. A stain of the vaginal smear revealed slight to moderate comifioation of 
the epithelial cells. After administration of the higher dose of stilbestrol for 3 
weeks, the smear showed a much greater estrogenic effect with much more comi- 
fication of a larger percentage of the cells. The vaginal mucosa had become 
grayish-pink, was much more elastic, somewhat wrinkled and moist. The cervix 
had become much more plainly visible, and seemed to be one-half again as large. 
The uterus had become more readily palpable and seemed to have increased al¬ 
most to normal in size. 

4) Menses. As noted in the present illness, the patient had had cramps regu¬ 
larly each month since the age of 13. She has noted no difference since starting 
the medication. However, she has had spotting at irregular long intervals asso¬ 
ciated with the cramps. This is the first time she has ever had any bleeding 
whatsoever. It has never, however, approached a normal menstrual flow. 

5) Skin. The sldn has become somewhat lighter in color and definitely finer 
in texture. This is especially notable over the face and chest. She previously 
had many pimples over the chest, but since the hair in this area has disappeared 
she has had no further evidence of this. 

6) There has been no change in libido. It is interesting to note that this pa¬ 
tient also states that at no time did the sensory supply of the clitoris have any¬ 
thing to do with the sensations experienced during coitus. Consequently ampu¬ 
tation of the clitoris has had no effect other than to remove an inconvenient 
appendage. 

DISCUSSION 

A family with 4 children, 4 of whom were pseudohermaphroditio females, has 
been presented. To our knowledge this is the largest number of pseudoher- 
maphroditic siblings which has been described. All 4 deformities were con- 
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J This condition is known to be familial. However, since none of the 
3r mother’s relatives are known to have had the condition, and since none 
ogeny of the fertile siblings have the condition, we have no evidence that 
:ditary. 

the diagnosis made in the cases presented, we feel that although the 
adrenals hare not been biopsied or removed the diagnosis of adrenal virilism is 
justified. The patients have female reproductive organs. The hormone excre¬ 
tion levels demonstrate marked overactivity of the adrenals. The condition in 
these patients is congenital, and they have lived to adulthood without evidence 
of tumor mass or metastatic lesions. At operation in both instances both ad¬ 
renals were palpated and felt to be normal in size and shape. The exact cellular 
morphology of the adrenals, however, has not been demonstrated. 

Although these patients are sisters and both exhibit congenital adrenal virilism, 
there are several points of difference as Avell as similarity. Other than the male 
hair distribution and hirsutism in which they are similar, Pauline, the younger, 
is definitely much more feminine than her elder sister, Esther. Her voice is 
softer and somewhat higher in pitch, and her general behaviour and mannerisms 
are more female. Her androgen excretion level has not been as hi^ as her 
sister’s and has not showed as definite a change with medication. Perhaps with 
continued observation and treatment for as long a period as her sister has al¬ 
ready had, more defiinite changes will become manifest. 

It is interesting to note how great a tolerance these patients have for estrogenic 
drugs. A dose to which a menopausal woman would be completely intolerant 
has no effect on these patients symptomatically and very little effect physio¬ 
logically. As was noted recently, a relatively high dose of stilbestrol (10 mg.) 
as well as a relatively high dose of estradiol (6,000 U/day) did not produce Ml 
comification of the vaginal epithelium in . these patients. However, a higher 
dosage up to 50 mg. of stilbestrol produced comification. The character of the 
vaginal secretion is a sensitive indicator of the physiological status'of the patient 
as far as her estrogenic balance is concerned. It is apparent that in the future 
this indicator of the physiological status of the patient will have to be more 
closely followed and more closely correlated Avith the clinical status of the patient 
and her hormone excretion level than has been done heretofore. It has already 
been noted that the production of the full estrogenic effect in Esther was ac¬ 
companied by some clinical improvement. Further observation wiU be neces¬ 
sary to determine what further effects may become eAudent. 

The fundamental pathological physiology behind the condition of adrenal viri¬ 
lism is still unexplained. Adrenalectomy or partial excision of one or both ad¬ 
renals has not, as far as the experience recorded in the literature, been successful 
in restoring these indiAuduals to a normal state. Study of the cellular mor¬ 
phology of the tissue removed has added little if anything to the elucidation of 
the pathogenesis of the condition. There are some reports of more or less effec¬ 
tive hormonal treatment in individual cases. However, they seldom contain 
data indicating how the pretreatment hormonal pattern of the patient 
Avas altered, and they cover only a short period of foUoAV-up. The treatment of 
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'jjl meeting realistic needs 

in smooth muscle spasm ... 

The realistic need to allay nerv'ous tension 
in patients wuh smooth muscle spasm is met 
^sith Syntronal which combines dependable 
antispasmodic Syntropan with phenobarbital. 

It selectively inhibits parasj’mpatlictic activity, 
directly relaxes smooth muscle cells and at 
the same time relieves the causative or 
accompanying tension. Syntronal is indicated 
for the relief of spastic disorders of tlie 
gastrointestinal and genitourinary tracts, and 
in dv'imcnorihea with uterine muscle spasm. 
Each sugar-coated tablet contains 50 mg 
of Sjntropan and 15 mg of phenobarbital. 
Bottles of 30 and 100. 

HOFFMANN-UX ROCHE INC. • NUTl.EY 10 • N. J, 


Syntronal 
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BRODNY URETHROGRAPHIC CLAMP 

Ref: “A New Instrument for Urethrography In the Male” M. Leopold 
Brodny, M.D., Boston. Journal of Urology, Vol, 46, No. 2, August 1941; 
“Enuresis—The Use of Cysto*Urethrography In Diagnosis” M. Leopold 
Brodny, M.O., and Samuel A. Robbins, M.D., Boston, Journal of the 
A.M.A.. December 16. 1944. 

The Brodny tJrethrographic Clamp was designed to improve the method custom¬ 
arily used in urethrography of the male, namely, manual holding of the glans 
penis for the introduction of a glass syringe fitted with a rubber acorn tip to 
obturate the meatus and allow for the injection of the iodized oil into the urethra. 
The disadvantages of this method are overcome by the use of the Brodny 
Urethrographic Clamp in that... 

1. The operator's hands are not exposed to the x-ray. 

2. There is no difficulty in obtaining a satisfactory grasp of the glans even when 

there is leakage of oil. 

3. It eliminates the strain of holding the syringe in place until the films have been 

developed and the results checked. 

The Brodny Urethrographic Clamp can also be readily adapted for the injection 
of measured quantities of medication into the urethra. Here it has the addi¬ 
tional advantage of preventing staining of the physician’s or the patient’s hands. 

The Clamp consists of four T-shaped limbs with rubber-covered tips, shaped to 
conform to the longitudinal contour of the glans. The spring steel limbs can 
be adjusted to fit any size glans. Through the center of the limb arrangement a 
cannula with a rubber acorn tip on one end and a syringe on the other end can bo 
pushed distally until the acorn tip enters and completely obturates the mental 
opening. The cannula is immobilized by a turn of a lock nut. The cannula 
is 8}" long. 

D-950 BRODNY URETHROGRAPHIC CLAMP with rubber acorn tip Each $15.50 

D-951 BRODNY URETHROGRAPHIC CLAMP OUTFIT, complete with rubber acorn 
tip and 30 cc. Gold Seal Hypodermic Syringe, with Iarge>to>small Luer adap¬ 
ter. Each $19.50 

Order from your surgical dealer 

Clay-Adams Company, inc. 

MI EAST 25ih STREET • NEW YORK 10 

$ha»r«»ni alia o( 301 W*»l Wa«Ma<taa SIraat. CHICAOO 1. Ill, 
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From and for every Jand in which modem surgical methods 
are known and practiced come new clinical reports on the use 
of Pcntothal Sodium for intravenous anesthesia. Now numbering 
more than 1130, these reports testify to the widespread and 
continuing interest of the medical profession in Pcntothal 
Sodium. But more than that, they constitute a detailed, 
accurate and authoritative guide covering every phase of its use. 
With such a guide available, Pcntothal Sodium for intravenous 
anesthesia can be used safely., conveniently and effectively. 
Descriptive literature—reviewing indications and contraindications, 
advantages and disadvantages, precautions and techniques— 
will he sent promptly upon request. Just drop a line to 
Abbott Laboratories, North Chicago, Illinois. 


New Pentothal Film 

Medical groups interested 
in a color motion picture 
showing the uses and 
limitations of Pcntothal 
Sodium anesthesia in 
obstetrical procedures may 
arrange for a showing by 
writing to Abbott Laboratories, 

North Chicago, Illinois. FOR 



(STERILE THIOPENTAL SODIUM, ABBOTTI 


INTRAVENOUS ANESTHESIA 
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avoids price-buying penalties 

When applied to a fine piecision instrument, “quality” im¬ 
plies the use of the best basic materials, workmanship of 
unsurpassed skill, and superior methods and facilities essen¬ 
tial to quality production. 

Obviously, a superior quality instrument costs more to 

produce_and such quality logically justifies a nominally 

greater selling price by virtue of the longer and more satis¬ 
factory service assured. 
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RIB-BACK BLADES 

afford an excellent example as they are built up to a quality 
-not dorvn to a price. Although their initial cost is slightly 
more per dozen, a cost analysis over a given period will often 
reveal that their comparative cost is actually less per indi¬ 
vidual blade. 

The buyer is assured of 12 perfect blades in every dozen 
Rib-Backs purchased. Their superior cutting efficiency and 
longer periods of satisfactory utilization are factors that 
reduce blade consumption to an economic minimum. As 
many quality-conscious hospitals already know, Rib-Back 
quality avoids price-buying penalties. 

Ask your dealer 

BARD-PARKER COMPANY* INC, 

Danbury, Connecticut 
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Announcing,,. 

DIHYDROSTREPTOMYCIN 


A New, Dramatic Advance In Antibiotic Therapy 



* Less Frequent Allergic Manifestations 

* Unsurpassed Purity 

* Undiminished Antibacterial Activity against Afycobae- 
ferium tubercu/osis 

DihydrostreiJtomycin Merck ia a new, highly 
pur&ed antibiotic, chemically distinct from 
streptomycin, and characterized by greatly re¬ 
duced neurotoxicity. 


Allergic manifestations due to dihydrostrep¬ 
tomycin therapy are rare, and no local skin irri¬ 
tation or other allergic phenomena have been 
reported thus far among personnel who fre¬ 
quently handle this drug. 

Dihydrostreptomycin Merck and Strepto¬ 
mycin Calcium Chloride Complex Merck may 
be used interchangeably in tne treatment of 
tuberculosis. 


DIHYDROSTREPTOMYCIN 

MERCK 

(supplied as the sulfate or the hydrochloride) 



IVIERCK & CO., Inc. RAHWAY, N. J. 
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RETROPUBIC 

URINARY 

SURGERY 

Terence Millin, E.R.C.S. 

Genilo-Urinary Surgeon, London 

Gives in detail the methods employed in the 
retropubic approach to a number of surgical 
problems 

Prostatectomy _ 

Stress Incontinence in Women 
Prostatic Obstruction 
Fibrous and Calculous prostate 
Carcinoma of the Prostate and Bladder 
Pre- and Post-operative Care 
Anesthesia 

215 pp., 163 figs. $7.00 

The WiUia-nis & Wilkins Co. 

Mt. Royal & GuRford Aves.. Baltimore 2. Md. 


Those Indefinite Symptoms . . 

Mild states of acidosis resulting in lowered 
alkali reserve may give rise to such indefinite 
symptoms as lassitude, fatigue, nausea, sleepless¬ 
ness and loss of appetite. Relief is often obtained 
by replenishing the alkali reserve by the admin¬ 
istration of Kalak. 



"\alak 

® 

A CARBONATED 
MULTI-BASE 
MINERAL WATER 

It supplies the chief of the bases 
of which the reserve is composed. 
Kalak commends itself because 
palatable and effective not only at 
neutralization but in increasing 
fluid intake. It is excellent ad¬ 
juvant in all antibiotic therapy. 

Available at all pharmacies. 

Kalak Water Co. of New York, Inc. 
30 Rockefeller Plaza 
New York 20, New York 
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accurate, 

safe 

urography 

f,... ' XZ!:=» NEO-IOPAX* is accurate. 

Its optimal radiopacity produces clear 
delineation of the urinary tract permitting 
diagnostic interpretations to be made confidently. 

•i r ' , NEO-IOPAX IS SAFE. Its un- 

blemished record'—more than fifteen years of 
"s effective urinary tract visualization without a 

\ single fatality reported in the literature—remains 

to be equalled. Administered intravenously, 
using proper technic, Neo-Iopax is 
remarkably free from even minor side-effects.'"’ 

1 \ NEO-IOPAX 

(brand of sodium iodometiiamate) 

NEO-IOPAX is available as a 
j stable, crystal-clear solution of disodium 

\ 'f' N-methyl-3, 5-diiodo-chelidamate in 10, 20 and 

\ ^ , Cff'i' 30 cc. ampuls of 50% concentration and in 

10 and 20 cc. ampuls of 75% concentration. 

■\ ,• Boxes of 1, 5 and 20 ampuls. 

* BIBEIOCRAPIIVi I. Simon S.: J.A M.A. 138.127, 1918. 

2. PMfman. R. O,. England J, Med. 228A07, 1913. 3. Kearns. H'. M . 

■* ’ Hefle, H., and Morton, S. A. s J. Urol. S6J93. loifi 

CORPORATION • BLOOMFIELD, NEW JERSEY 

IN CANADA, SCIIERINC CORPORATION LIMITED, MONTREAL 




12 


THE JOURNAL OF UROLOGY 


New and Valuable Reference Work 

Encyclopedia of MEDICAL 

SOURCES By EMERSON CROSBY KELLY, 

M.D., F.A.C.S. Associate Professor of Surgery^ Albany ^^ed{cal College, Editor, Medical 
Classics 

After several experiences in finding errors or incomplete information in 
references to original work, Dr. Kelly began to keep a list of references to 
medical eponyms and original investigations. The present compilation is 
the outgrowth of this list. In it he gives accurately with title and complete 
reference, the outstanding contributions to medical science, together with 
medical eponyms such as culture media, methods, signs, syndromes, etc 
In all, the list includes over 5000 names and 150,000 references. More than 
ninety percent of the papers have been consulted in the original. The index 
includes disorders, operations, etc., and provides in effect a completely 
cross-referenced volume of medical sources. Not only will the book be of 
great use to medical students and practicing physicians, but librarians and 
research workers uill find it invaluable. 

481 pages $7.50 


THE WILLIAMS 

Mt. Royal and Guilford Aves. 


WILKINS COMPANY 

Baltimore 2, Maryland 
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WHAT A 

Diiference! 

TIDAL IRRIGATOR 

• is easily set up and adjusted to the patient. 

■ is accurate and dependable. 

. is a complete unit, with all parts ready for 
operation. 

• is easy to clean. 

• has no moving parts to wear out. 

• is in successful use in many hospitals. Uses 
simple technic. 

WRITE FOR NEW DESCRIPTIVE FOLDER on this safe, 
ume-saMng, easily operated unit, or see your dealer 
A new catalog has just been printed. 

It is ■^ours for the asking. 

GOMCO SURGICAL MANUFACTURING CORP. 
836 M. E. Ferry Street Buffalo 11, N, Y. 










Individualized management of complex sposticsyn 

\ 

dromes is porticulorly faeilitoted by use of Dorvnalal 
Elixir—the spoonfed spasmolytic agent whose supc 
nor efficacy derives from its precise balance of the\ 
principal noturaf alkaloids of belladonna, plus phe* 
nobarbilol • With it moy be administered |odi 
cious selections from a wide variety of gostric, 
intestinal, bronchial, urinary, analgesic, or other 
drug agents with which it is entirely compotible 
.for the precise pharmacotherapy you desire 

Write for luggttlive fermutory for your ready reference 


Each 5cc of Donnalol Elixir conioini 
Hyoicyomine Sulfote 
Atropine Sulfote 
Hyoicine Hydrobromide 
Phcnoborbitol gr) 


Alio ovoitoble at Oonnoial Toblelt and Donnotal Coptulet 


looBiofa! elixir 

® 

Alto availobift ot 
Donnotol Tobleti 
o"*! Donnotol Coptulet 



y" A. H. Robins Co , inc. 

Elhicol rSarmoeewficoti of Mer.i tincf 1fi78 

Richmond 20, Vo. 




the synergic 

formula 

for maximum 

non-narcotic 

analgesia 


To obtund pain without recourse to narcot¬ 
ics—yet belter than the patient’s medicine 
cabinet can—becomes a daily professional 
obligation. That’s why Phenaphen was 
formulated with calculated pharmaco¬ 
logic precision . . . tlie analgesic action 
of its aspirin — phenacetin components 
being implemented and prolonged by its 
phenobarbital content (which helps 
allay apprehension ... its hyoscyamine 
further increasing overall efficiency 
through local anodyne action. Phenaphen 
—the astute professional prescription for 
pain — is promoted to physicians only. 


Each tablet or capsule contains: 


Phcnacctin (3 gr.) .194 mg. 

Aceirlsalicjlie Acid (2^4 gr.) . 162 mg. 

H>osc>omine Sulfate...0.03 mg. 

Phenobarbital (M gp») .16.2 mg. 


phenaphen 






A. H. Robins Co.* inc. 

ETHICAL PHARMACEUTICALS OF MERIT SINCE IB7B 

Richmond 20, Va. 
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METANDREN LINGUETS 


..most economical 


and also efficient way 
of administering testosterone 
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Metandren Linguet therapy reduces the dosage of methyltes- 
tosterone to approximately one-half that required when this 
male sex hormone is ingested in tablet form. 

The Linguet is specially designed to dissolve slowly in the 
space between gum and cheek or under the tongue. Thus 
Metandren Linguets are absorbed directly into the systemic 
circulation, largely avoiding inactivation in the gastrointestinal 
tract and the liver. 

• Extensive literature on reqncst, 

1. Lisser, H.: Calif. & West. Med., 64: 177, 1946. 

Metandaen Linguets— 5 mg. C'vJ'ite) scored; 10 mg. (yellow) scored — 
in bottles of 30, 100 and 500. 


Ciba 


PKARKACCUTICAl PRODUCTS. INC.. SUMMIT. KCW JERSEY 


METANDREN, LINGUETS—Trade Marks Res.U.S.rat.Off. 
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NEW ★ BIG * IMPORTANT 

Textbook of 

GENITO-URINARY 

SURGERY 

Edited by 

H. P. WINSBURY-WHITE, 

M.B., CH.B., F.R.CS. 

Surgeon, St. Paul’s Hospital for Genito-Urinary Dis¬ 
eases; Urologist, Princess PJi%abetb Hospital for Chil¬ 
dren; Lecturer in Urology, University of London 

Forty of Great Britain’s leading surgeons 
and urologists have contributed to this up to date text 
covering the urinary tract and the male genital system. 
Controversial subjects such as the different methods of re¬ 
moving prostatic obstruction are fully discussed. The 
eighty-three chapters with over four hundred and fifty il¬ 
lustrations cover genito-urinary surgery in all its aspects. 
Well illustrated, with many figures in color. 

1046 pp., 451 figs., $20.00 

THE WILLIAMS & WILKINS CO. 

Mt. Royal and Guilford Aves. Baltimore 2, Maryland 
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ACMI 

Woven Ureteral Catheters 
Serve O^etter 

because they’re 

^tade (Better 


Q uality of construction 

is never more essential for flawless 
performance than in ureteral catheters. 
Meticulous urologists prefer ACMI v\oven 
catheters because of their ... ^ 

Physical Perfection: They're nylon 

«oven to prevent moisture absorption that 


Boiling'cfFautoclaving will not destroy tlieir 
. 'r-A X, ... 

. ique material 


/ . /.ACMI Cath. 

onstant, rapid 

drainage.'^lhey have'ijust the right flexibiU 
ity; and'’->-';^V:-.V-: ,.. 1 -—. r--’- 

permits • ■ o ■ s ■ ! (i. m!:. m,- • 

marking* • iV b \ ' 

through t . / 

ACMI Catheters are precise in''sCe (with 
size markings clearly pnntc'^); and are 
available in X-ra>, nonjX-ray, graduated 
and non-graduated styles^j and with n van* 
ety of tips, including whistle, round, olive, 
and Garceau tapered tipll 

It 

AMERICAN CYSTOSCOPE MAKERS, INC. 

1241 LAFAYETTE AVENUE -jl NEWV0RK59. NY 


First in Cystoscopes—First in Catheters 
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<Ffie iAWrtt CtmvertiWe 


Roller Bearm0 Re»edo^eope 



Foi wide range utiUtY under a With the two smaller sheaths, i 

variety of urethra-size require- _ a standard 24 Fr. loop is used; i 

raents... and for near-friciionless while the largest sheath requires , j 

operation of the working ele- a special 28 Fr. loop with a 24 Fr. 

ment— this instrument is particu- stem, two of which are supplied, 

larly noteworthy. The smallest sheath can em- 

The roller bearing construction ploy a No. 68 telescope, while j 

reduces to an absolute minimum the two larger sizes can use j 

any frictional resistance in .the either a No. 68 or No. 68A tele- ! 

working element... which can scope as desired. | 

accommodate either the 24 Fr., Extra 24 Fr. loops, two Timber- j 
26 Ft., or 28 Fr. sheath, supplied ' .lake Obturators (24 Fr. and 28 Fr.), j 
with the instrument. and a Stopcock are also provided. . | 

Write for full information “ i 
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RESECTION OF THE TWELFTH RIB IN THE SURGICAL 
APPROACH TO THE RENAL FOSSA 

FRANK A. HUGHES 

From the Department of Urology of the Faculty of Medicine, Montevideo, Uruguay 

Surgical exposure of the Iddney as practiced in the United States is usually 
performed by the so-called “standard” or classical lumbar incision. Papin 
calls this approach the long lumbar incision. It commences in the costomuscular 
angle, ending near the anterior-superior iliac spine, and is characterized by ex¬ 
tensive section of the underlying abdominal muscles. It has the disadvantages 
of 1) marked surgical trauma to the muscles, 2) incomplete visualization of the 
superior aspect of the renal fossa and adrenal area, and 3) sequelae of incisional 
hemiae and painful scars. For improved exposure, the lumbocostal ligament is 
sectioned or preferably the twelth rib is resected. In our country, Surraco 
has popularized a so-called conservative incision by which the kidney can be 
exposed for most lesions without trauma to the muscles. He separates the 
anterior edge of the latissimus dorsi muscle posteriorly and retracts the posterior 
edge of the external oblique forwards from the costal insertion to the iliac bone. 
The posterosuperior edge of the internal oblique is pushed downwards and the 
aponeurosis of the transversus abdominis is incised below the twelfth intercostal 
and abdominogenital (genitofemoral) nerves. 

Eroole in Argentina favors this exposure, calls it the Ekehom incision, which 
corresponds to the one Papin describes as the short oblique lumbar incision. 

Formerly, we used the classical long lumbar incision and resected the twelfth 
rib when necessary for better exposure. Ventral hernia followed on occasion. 
Also it did not seem logical to wait for a surgical difficulty to arise before extend¬ 
ing the incision to obtain better exposure. Observation of Surraco’s technique 
led us to the conviction tlmt primary resection of the twelfth rib with separation 
rather than incision of the muscles was a method of choice. After some exper¬ 
ience with this incision we found that upper polar lesions and kidneys with 
marked perinephritis were exposed with less difficulty than with the usual 
technique. Therefore it seemed rational to use the newer incision in all Iddney 
operations except when the Iddney was obviously low and mobile or where 
drainage was instituted for pyonephrosis. 

Resection of the twelfth rib in kidney surgery has been described and used by 
various authors. Liohtenberg and Pflaumer in Germany and Heitz-Boyer in 
France originally resected the rib with incision of the muscles and only later 
performed the incision as described by Ercole and Surraco. Heitz-Boyer states 
that there is a strong muscular aponeurotic attachment to the free tip of the 
twelfth rib which constitutes a rigid, fixed point which often prevents access to 
the lumbar area. Resection of the rib frees the posterior fibers of the external 
oblique and the superior fibers of the internal oblique which are inserted into it. 
This permits relaxation of the lumbocostal ligament and easier mobilization of 
the muscles. The diaphragm is also inserted by means of the ligamontum 

159 



160 


FRANK A. HUGHES 


arcuatum to the same rib. After removing the rib, the diaphragm and pleura are 
easily pushed upwards and forwards. 

The relationship of the pleural cul de sac to the twelfth rib has been studied 
from a surgical viewpoint by Minet. This author classifies twelfth ribs into a 
long type (11 to 14 cm.) and a short type (1.5 to 6 cm.). The long rib is more 
frequently seen than the short rib, in the proportion of 6 to 1. It is oblique and 
parallel to the eleventh rib. The short type is generally horizontal or slightly 
oblique. Ribs of less than 3 cm. are very infrequent, as are so-called medium 
ribs which measure 7 to 9 cm. The pleural sac -passes downwards over the in¬ 
ferior edge of the twelfth rib for 1 or 1.5 cm., reaching the superior edge of the 
first lumbar vertebra. From this point it goes forward and downwards for 3 or 
4 cm., crossing the rib almost horizontally. When the rib is short it is com¬ 
pletely adjacent to the pleura. If the rib is longer the pleura is covered by the 
rib for its posterior 6 cm. and also hidden by the vertebral muscle mass. The 
pleura crosses the last intercostal space at 10 or 11 cm. from the midline, changes 
its horizontal or slightly descending direction and then ascends. Summarizing, 
if the rib is less than 6 cm. long, it is in relation with the pleura in its entirety, 
whereas if it is long, only the posterior 6 cm. is in relation to the pleura. 

TECHNIQUE OP APPROACH 

The incision is made directly over the twelfth rib (fig. 1, A), which has been 
carefully palpated, as suggested by Hess. It begins about 8 cm. from the mid¬ 
line and extends to about 2 cm. beyond the costal tip. The fibers of the latis- 
simus dorsi (fig. 1, B) as well as those of the serratus posterior inferior (minor) are 
divided. The rib is exposed, freed subperiosteally and resected (fig. 1, C), at the 
external edge of the vertebral muscles, at which point it is no longer in relation 
with the pleura. The incision is now prolonged dovmwards parallel to the 
direction of the posterior bundles of the external oblique which is freed and 
pushed forwards. At this point the superior and posterior edges of the internal 
oblique must be freed and pushed forwards and downwards. When this muscle 
is too well developed, preventing access to the underlying transversus abdominis 
its superior fibers may be sectioned. The twelfth intercostal nerve runs imder 
and through the internal oblique in vertical fashion, much more obliquely than 
the rib, and a few centimetres distant from it. It should be exposed and freed. 
The aponeurosis of the transversus muscle is next exposed and sectioned on a line 
parallel to the above mentioned nerve. This incision is made about 1 cm. away 
from the nerve so that it will not be sutured at the time of closure. After incis¬ 
ing the aponeurosis, the pararenal space is exposed. In order to increase the 
exposure superiorly, the middle and index fingers are introduced into the opening 
and pushed upwards and backwards (fig. 1, D) pushing against the upper fibers 
of the transversus, the ligamentous tissue and the fibers of the diaphragm wliich 
cross and unite with the periosteum of the resected rib. In this way the dia¬ 
phragm and pleura are separated and ample working space is obtained (fig. 2, A). 
A variation in the procedure after resection of the rib is to incise the lumbo- 
dorsal fascia anteriorly, beneath the costal bed (fig. 2, B ). When the rib is long, 
this point is protected from the pleura by the diaphragm. The transversus 
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is incised liere, separated from the diaphragm (fig, 2, C) and sectioned down¬ 
wards (fig. 2, D). Having opened up the lumbar area, incision of Gerota’s 
fascia will permit contact with the kidney. 

This author as well as others resects the eleventh rib when the twelfth is short, 
instead of the twelfth rib. 

At the termination of the operation the iround is dosed by suturing the 
transvei’sus muscle and continuing upwards to the diaphragm using internipted 
sutures. Care is taken not to include the twelfth intercostal rami nor to pass the 
needle through the pleural sac. The posterior edge of the external oblique is 
then approximated to the anterior edge of the latissimus dorsi, which was the 
only important muscle sectioned. The conservation of the external and in¬ 
ternal oblique muscles prevents postoperative hernia. 

COJIMBNT 

This surgical approach to the kidney has simplified operative manipulation of 
the kidney. Hess states: “The ease with which adequate renal exposure can 
be accomplished by this procedure has been missed b 3 >- many urological surgeons. 
The advantages of this approach to the kidne 3 '' so far offset its possible disadvan¬ 
tages, that it seems rather remarkable that so few American urologists have 
adopted the procedure.” The exposure has been ample and comfortable and 
prevented excessive bending and the need of brutal retraction. In spite of 
limited division of muscles, the superior pole of the kidney and renal pedicle are 
easily accessible. 

In discussing Hess’ work, Colston made some important remarks. He stressed 
the value of this incision and the lack of interest shown in it by the American 
literature. Fear of opening the pleura has been, perhaps, the bugbear which has 
prevented its wider adoption. However, Avith modern positive pressure anes¬ 
thesia, this should afford no threat to the operator. Colston believes that rib 
resection should be performed in all cases in Avhich an adequate exposure is 
needed, as determined by the preoperative diagnosis of the position of the kidney 
or tumor. The indications for this incision are as folloAA’s; 1) Exposure of the 
upper portion of the kidney; 2) plastic operations on the renal pehds; 3) removal 
of a large part of the perirenal tissue (tuljerculosis); 4) exposure of the renal 
pedicle AAUth the least manipulation of the kidney (tumors of the kidney); and 5) 
exposure of the adrenal glands. 

SUMMARY 

The method of exposure of the renal fossa Avith initial tAvelfth rib resection 
has been described and its advantages enumerated. 
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MANAGEMENT OF ACUTE NONOBSTRUCTIVE RENAL 
INSUFFICIENCY* 

H. EVANS LEITER, IRVING G. KROOP*, A. FISHMAN and ABRAHAM HYMAN 
From the Mount Sinai Hospiialj New Yorkj N. F. 

It is beyond the scope of this presentation to consider all the manifold ramifica¬ 
tions involved in the problem of acute renal insufficiency. The kidneys are a 
major mechanism for the regulation of various equilibria within the body. These 
include the control of water, electrolytes, nonelectrolytes, hydrogen ion concen¬ 
tration and osmotic pressure. Glomerular filtration and selective activity by 
the tubules influence the composition of the interstitial and intracellular fluids. 
The Iddneys receive approximately 20 per cent of the total minute output of the 
heart although they represent about 0.5 per cent of the average body weight. 
Cessation of renal function would therefore cause drastic alterations in the various 
equiUbria. When one considers the serious effects resulting from the disturbance 
of a single ion (sodium in Addison’s disease, potassium in infantile diarrhoea, 
chloride in pyloric obstruction), it becomes evident that the artificial control of 
the many chemical equilibria in renal insufficiency is not easy. 

Nevertheless, because of the work by Peters, Smith, Van Slyke, Gamble, and 
many other investigators, we are in a better position today to cope intelh’gently 
with some of the problems resulting from the loss of renal activity. The progno¬ 
sis in acute renal insufficiency is largely dependent upon two basic conditions. 
First, the reversibility of the renal lesion with the capacity of the kidney to re¬ 
cover adequate function. Second, our ability to maintain artificially within 
physiologic limits the various equilibria of the extracellular fluid until such 
recovery takes place. Such an attitude was taken in a series of cases of anuria 
and severe oliguria which came under our care during the past year.’ We were 
struck by the fact that some of the patients who were referred for treatment, 
entered the hospital either overloaded with fluids and salt or in a state of severe 
acidosis or alkalosis. Properly directed and planned therapy begins with the 
onset of anuria or oh’guria and continues until recovery has taken place. 

Table 1 classifies the causes of acute renal insufficiency. These are tiTjes of 
cases in which recovery of renal function is possible. In a series of cases of 
intravascular hemolysis collected by Burwell, 80 per cent of those who died 
succumbed by the tenth day, while in the group that recovered, 75 per cent 
developed diuresis between the seventh and eleventh days. Although not al¬ 
ways evident, the etiologic cause of acute renal insufficiency plays an important 
role in both prognosis and treatment. 

Table 2 classifies our series of cases from the standpoints of etiology, highest 
level of the blood urea nitrogen, lowest blood CO* content, day of onset of diure- 

* Read at annual meeting, American Urological Association, Boston, Mass., May IS, 
1948. 

* Uazian Foundation Research Fcllon* in Mcdicrne. 

* This scries of cases does not represent all instances of acuto renal insufficiency admitted 
to the hospital but only tiic cases studied by' this group. 
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sis, type of treatment and the result. It must be emphasized that some of these 
patients entered the hospital in very poor condition. Case 10 was admitted in 
pulmonary edema due to the administration of 10,000 cc fluid during the pre¬ 
ceding 36 hours in an effort to overcome anuria. Case 11 entered with severe 
heart failure and acidosis; we were permitted to use the artificial kidney be¬ 
cause the outlook seemed hopeless. Whenever possible, the patients were first 
treated medically in an effort to control the water, electrolyte and acid-base 
balances. Other measures were utilized when indicated. The artificial kidney 
was new to us and its use was advised with caution. Although some of these 
cases are being reported separately in greater detail, we wish to present at this 
time the clinical course in a few illustrative instances. 

Table I. Cases of acute uremia in which return or improvement of renal function 

can occur 


I. Glomerulonephritis 

1. Primarj’, acute, with anuria 

2. Chronic, with low grade asotemia aggravated by intercurrent infection or surgical 

illness 

II. Lower nephron nephrosis (Luckd) 

1. Anuria or oliguria following shock 

2. Burns 

3. Crush syndrome, blast injuries; hemorrhage into uterine muscle 

4. Incompatible blood transfusion 

5. Anuria or oliguria following acidosis or alkalosis 

6. Sulfonamide intoxication (nonobstructive) 

7. Heat stroke 

8 . Hemoglobinuric nephrosis following transurethral resection 

III. Poisonings 

1. Arsenic, mercury, and other heavy metals 

2. Carbon tetrachloride 

3. Alkali 

4. Isopropyl alcohol; phenol 

5. Mussel; mushroom 
rV. “Reflex” anuria 

1. Post-cystoscopy anuria 
V. Hepatorenal syndrome. 

Figure 1 shows the fluid intake, urinary output, blood urea nitrogen and 
carbon dioxide content in a case of oliguira which follotved a transurethral 
prostatectomy. One can see that the urinary output did not reach^ 1000 cc 
daily until the fourteenth day after operation. The total net daily fluid inta.ke 
during this period averaged less than 2000 cc. Acidosis was treated early with 

sodium lactate. . j . 4 .u • 

Figure 2 represents the clinical course in a case of anuria due to the mg^tion 
of 2.5 gm. mercuric chloride. Note that during the first 48 hours the fluids 
were administered in excess of 2500 cc daily to balance the loss caused by vomit¬ 
ing and diarrhea. Note also that during the subsequent period of oh^ia the 
administration of fluids was limited to about 500 cc per day. Diuresis began on 
the eighth day. The use of British anti-Lewisite (BAL) may have helped m 

the recovery. 
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Table 2 



ADU. 

NO. 

NTIOLOGY 

^ HICHUST BI.OOD i 
UBZA IN 

LOWEST 1 

COt 

ONSET 

DZITEE- 

SIS 

TEEATITENT 

SESULTS AND EZMABKS 

1 

566778 

Shock; trans¬ 
urethral 
prostatec¬ 
tomy 

180 

TOt.% 

33.2 

14th 

day 

Medical 

Recovery 

2 

5657G4 

Suprapubic 
prostatec¬ 
tomy; pul- 1 
m 0 n a r y ! 
embolus; 
shock 

134 

29.1 

5th 

day 

Medical 

Recovery; urine S.G. 3 
mos. later 1.022 

3 

566362 

Shock, post- 
ceaarian; 
incompat. 
t r a n 8 f. 
Egb. 35% 
on admis¬ 
sion 

136 

32 on 

I9th 

day 

86 on 

4th 

day 

9tli 

day 

Medical 

Recovery; pt. admitted 

with marked edema 

and alkalosis due to 
overtreatment with 
water and alkali 

4 

555585 

Bilateral 
pyeloneph¬ 
ritis; rt. 
ureter cal¬ 
culus 


62 

1 

i 


Ureterot¬ 
omy, bi¬ 
lateral 
decap¬ 
sulation 
2 nd day 

Died 8th day 

5 

564084 

Bichloride of 
mercury 
poisoning 


20 

8 th j 
day 

Medical 

Recovery 

6 

566387 

Post-cystos¬ 
copy. An¬ 
uria and 
oliguria 

185 

23.3 

1 13th 
day 

1 

Medical 

Recovery 

7 

564277 

Poisoning? 

Central 

necrosis, 

liver 

07 

38 


Medical 

Died; entered hospi¬ 
tal in pulmonary 
edema; lO.OCK) cc. 
i.v. in 48 hrs. Died 
24 hrs. after admis. 

S 

568663 

Cesarian sec¬ 
tion; in¬ 
compat. 
transf. 

85 

1 

1 

Medical 

Died 9th day; over¬ 
loaded with fluids 
prior to admission 


SS 


53 


10th Medical 
day 


Uccovcry 






























Table 2 —Continued 


1 

NO, 

ETIQLOOV 

HIGHEST BLOOD 
tJREA IN 

LOWEST 

COi 

1 

I ONSET 
onmE- 
i Sts 

! TSEATUENT 

RESDLTS AND REMASKS 

10 i 

575266 

Sulfadiazine 

poisoning 

im.% 

120 

vol. % 

20 

9th 

1 day 

j 

Medical 

i 

1 

1 

I 

Recovery; entered hos¬ 
pital with bilateral 
hydrothorax, anas¬ 
arca, anuria 

11 , 

564328 

Post-cystos¬ 

copy 

244 

35.1 


Artificial ' 
kidney 
8th day 
for 4 hrs.i 

Died 12 hrs. after arti¬ 
ficial kidney. Pt. dis¬ 
tended, preterminal 
and in coma at time of 
artificial kidney 

12 

567016 

Shock; incom- 
pat. transf.; 
abdomino¬ 
perineal re¬ 
section. 

142 

37.0 

1 

i 

Artificial 
kidney 
8th day 
for 8 hrs. 

[ 1 

Died 12th day. En¬ 
tered artificial kidney 
in semi-coma. Urea 
N. dropped from 142 
to 92 mg.%. Stayed 
in coma; 11th day 
urine 725 cc. 

13 

567632 

1 

Post-abortion; 
potass, per¬ 
manganate 
tablets in 
vagina 

1 Before di¬ 
alysis 245 
After di¬ 
alysis 195 

12.1 

1 


Artificial 
kidney 
12th day 
for 2 hrs. 

Died 14th day. En¬ 
tered in pulmonary 
edema and severe aci¬ 
dosis 

14 

572170 

1 

1 

Shock; liga¬ 
ture rt. he¬ 
patic art.; 
hepatorenal 
syndrome 

Before di¬ 
alysis 107 
After di¬ 
alysis 69 

39.4 


Artificial 

kidney 

6 th day 
anuria 
for 2 hrs. 

1 Died 10 days after on¬ 
set. Artificial kidney 
used 6 days postchole¬ 
cystectomy. Dis¬ 
continued because of 
bleeding from sinus 
tract 

15 

1 

Bichloride of 
mercury 
poisoning 

Before di¬ 
alysis 110 
After di¬ 
alysis 30 

26 

12th 

Artificial 
kidney 
6th day 
for 6 hrs. 

Recovered. Sharp drop 
in blood urea N, from 
110 to 30 mg.% with 
artificial kidney 

16 

579083 

Carbon tetra- 
chloride 
poisoning 

109 

36.5 

19thi 

Artificial 
kidney 
8th day' 
6 hrs. 

14th day 
6 hrs. 

Recovery. Course com¬ 
plicated by vomiting 
and low prothrombin 
level with tendency to 
bleed. 1st dialysis 
8th day. Pre- 109. 
Post- 69. 2nd dialy¬ 
sis 14th day. Pre- 98. 
Post- 57 

17 

572403 

1 Bleeding pep¬ 
tic ulcer; 

shock; in¬ 
comp a t . 

91 

39.7 

1 

Peritoneal 
lavage 
6tB day 

Died 9th day. Perito¬ 
neal lavage by Drs. 
Oppenheimer and 

Rosenak 
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We had another case (No. 15) of corrosive sublimate poisoning that was ad¬ 
mitted on the fourth day of anuria. There was extensive necrosis and slough- 




Fia. 2. Case 5. Anuria due to ingestion of 2^ gm. bichloride of mercurj’. Note onset 
of diuresis of eighth day. 

ing of the vulva which was the site of introduction of 3 gm. of sublimate in an 
attempt at abortion. On the evening of admission the arti6cial kidney was ap¬ 
plied for a period of 0 liours. Definite clinical improv’ement was noted during 
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the procedure; the blood nitrogen values decreased sharply. This patient 
recovered. 

In figure 3 the patient was admitted after 4 days of anuria due to sulfonamides. 
Although the drug had been stopped 7 days previously, the blood sulfadiazine 
level was still 9 mg. per cent. On admission the patient was found to be over¬ 
loaded with fluids. She had bilateral hydrothorax, moderate anasarca and some 
fluid in the abdomen. Bilateral thoracentesis was performed. Note the marked 
restriction of fluids during the first few days and the onset of dimesis on the 
ninth day. With the development of cardiac failure the urinary output dropped 
and the blood urea nitrogen rose. Although this patient recovered from the 
phase of anuria, we believe that she either had previously damaged kidneys or 
suffered irreparable renal damage. 


500 


4S0 



400 


l20l 

INTAKES 

URINE B 501 

ANURIA 

BAYS DFACUTE 
WONEV INSUFFJ 


Fig. 3. Case 10. Anuria due to sulfadiazine poisoning. Patient admitted with gen¬ 
eralized anasarca. Note onset of diuresis on ninth day. Also note development of oli¬ 
guria and rise in blood urea nitrogen with onset of heart failure. 


DISCUSSION 


The treatment of anuria or severe oliguria may be divided into the early, the 
continued, and the recovery phases of acute renal insuflleiency. 

Earlz/ phase. In some instances, properly directed treatment may shorten or 
prevent the phase of persistent renal shutdown. The early use of BAL in bi¬ 
chloride of mercury poisoning has improved the prognosis. The appropriate 
use of antibiotics may control infections which can lead to lower nephrone nephro¬ 
sis. Clinical shock (according to Mallory) is a major cause of tubular damage. 
It should therefore be prevented and combated early. Prerenal deviation must 
be recognized early and treated mth parenteral fluids containing the lost electro¬ 
lytes. Isotonic sodium sulphate solution has been shown to be effective 
experimentally in dogs with marked hemoglobinemia (Necheles); it may be useful 
in cases of intravascular hemolysis. The use of alkalies to prevent the precipita¬ 
tion of methemoglobin in the tubules is controversial. Anoxia of the kidney 
should be avoided. Paravertebral novocaine block has been advocated to 
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counteract renal vasospasm. That vascular spasm occurs has been shown by 
the experiments of Trueta and in the study of renal blood flow during shock by 
Cournand and his co-workers. 

Phase of persistent oliguria or anuria. During this period, efforts should be 
made to maintain fluid and eleotrolsde balance in the extracellular fluid. The 
fluid intake should balance the fluid loss. Normally, about 1000 cc water is lost 
through the skin and respiratory tract. The total water intake includes the 
liquid given by mouth or parenterally, the water contained in the solid food, the 
water released by the oxidation of carbohydrates, and the preformed water 
which is freed by the metabolism of tissue fat and protein. Excessive perspira¬ 
tion or gastro-intestinal loss must be supplemented. Since the diet is usually 
inadequate in calories, overloading with fluids would be represented by a gain 
in weight. Oral liquids are preferred and excesses can be rejected by vomiting 
more readily than if given by the parenteral route. 

Sodium chloride is given cautiously unless lost by vomiting. Each gram of 
salt absorbed by the body will hold about 100 cc of water to maintain isotonicity, 
and unless excreted it will accumulate in the extracellular space. During the 
phase of anuria it serves no useful purpose tmless specifically lost. On the other 
hand, the administration of sodium lactate or bicarbonate leaves available base 
for neutralization of organic and inorganic acid radicals. Ampoules of sodium 
bicarbonate are now available for intravenous use. The large amount of base 
in a small volume gives it advantages over the use of one-sixth molar sodium 
lactate solution. 

We have been prescribing a diet which consists almost entirely of fruit juices. 
Since recovery usually occurs ■nithin 14 days, the temporary negative nitrogen 
balance is not of great moment. It has several advantages. Additional base 
is provided. Carbohydrates have a sparing effect on sodium and on proteins 
and help in oxidizing some oxy-acids. No external nitrogen is added to a body 
economy which cannot eliminate the waste products. Lastly, it has been shonm 
in rats that a very low protein diet improves the prognosis of renal insuffioienoy 
(Addis, Farr and Smadel). 

Elimination of the products of catabolism. It is possible to remove electrolytes 
and nonelectrolytes by dialysis. However, its use for electrolytes is fraught 
with danger at the present time. Dialysis is ideal for the elimination of non¬ 
protein nitrogen from the blood. Internal dialysis includes the methods of 
continuous gastric lavage (Vermooten); irrigation of one isolated loop of small 
bowel; irrigation and suction through a two-way tube introduced orally into the 
small bowel (Oppenheimer and Rosenak); and peritoneal lavage (Fine et al.). 
In these procedures the gastro-intestinal mucosa or peritoneum is used as the 
dialyzing membrane. Carefully composed solutions must be used or else a 
rapid loss of electrolytes may result. Internal dialysis usually requires treat¬ 
ment over a period of days. Not all types of cases are suitable for tliis method, 
which also has certain inherent dangers. 

External dialysis is the procedure wherein the blood is circulated outside the 
body in a dialj’zing system. Such so-called artificial kidneys have been con- 
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structed by Kolff, Gordon-Murray and Alwall. Heparin must be used to 
prevent the blood from clotting; this makes the method hazardous in patients 
who have a tendency to bleeding. Large amounts of nonprotein nitrogen can 
be removed in a period of a few hours. In one of our cases the blood urea nitro¬ 
gen was lowered from 110 mg. per cent to 30 mg. per cent with 6 hours of dialy¬ 
sis. We have been using the Kolff kidney, which is efficient and comparatively 
safe. Much smaller doses of heparin are now being used than have been ad¬ 
vocated. 

The major difficulty is to decide when dialysis should be applied. We believe 
that it is best used when the blood urea nitrogen is high, the patient is in fair 
condition, and the expected time of renal recovery may be several days away. 

Phase of recovery. This is heralded by a progressive increase in the urinary 
output. During this phase, the various balances may be disturbed by the large 
loss of electrolytes in the urine as a result of inefficiency of the tubular cells. 
Unless there has been sodium chloride retention, the addition of salt may be 
necessary to replace its loss in the urine. Estimation of the urinary chlorides 
in the total daily mine is of value. Frequent small transfusions are needed to 
combat the anemia. Human albumin may help some cases (Thom). Diar¬ 
rhea is frequent during this period so that excess water and electrolytes may 
be lost. 

Based upon the foregoing discussion, frequent examinations are made and 
charted. Fluid intake, loss, and body weight are recorded daily. The blood is 
examined each day for its urea nitrogen, chloride and CO 2 content. Less fre¬ 
quent determinations are made of the blood count, hematocrit, total protein, 
calcium, phosphoras and potassium in the blood. These measurements are 
helpful in the artificial regulation of some of the chemical equilibria. 

The use of renal decapsulation should also be mentioned. The reports by 
Abeshouse and Culpepper show a number of favorable results. The procedure 
is supposedly most useful in the tense, edematous kidney. The effect of in¬ 
creased intrarenal pressure upon renal secretion by Peters would lend support 
to those advocating decapsulation. Clinical results are difficult to evaluate 
because the procedure is most often used at a time when spontaneous diuresis 
may set in. As stated by Thom, the value of the method would be unques¬ 
tioned in a case where unilateral decapsulation would be followed by diuresis 
from the operated but not from the imoperated kidney. 

’ SUMMARY 

Recovery from acute renal insufficiency depends upon the ability of the kidney 
to resume adequate function and upon the success with which we can artificially 
maintain the physiologic balance of various equihbria. 

Some of our experiences in cases of acute renal shutdown have been presented. 

Dialysis is a valuable adjuvant for the removal of products of catabolism from 
the extracellular fluid. 

43 E. 86th St, New York, N. Y. , 
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DISCUSSION 

Dr. George W. Thorn (Boston, Mass.): It is a great pleasure to me to be 
here again this year, and I thinlc the paper represents a great field for improve¬ 
ment in our present mortality statistics. 

I was very much interested in the experiments which Dr. Leiter and Dr. Hy¬ 
man presented, and I was also very glad that they, too, took the opportunity to 
point out to you that a good many of these patients can be treated successfully 
by relatively conservative measures, and indeed I suspect that the majority 
can be or wiU be handled by that method. 

The artificial kidney, along with peritoneal irrigation and the use of the stom¬ 
ach and small intestine as dialyzing membranes, will be used from time to time 
in the more severe cases of anuria and azotemia. In the majority of cases, 
however, I believe conservative methods will suffice. 

There are still many aspects of the artificial Jddney which one can improve 
upon, and I suspect that some of the early and less favorable responses are due 
to unsuspected factors. The use of concentrated glucose solution, for instance, 
with ensuing high blood sugar levels may cause acute electrolyte changes within 
the body and high fever. 

The thrilling aspect to me today is to note that more and more of the anuric 
patients are being maintained in the nonedematous stage. I think up to a 
year ago I never saw a patient with acute renal shutdown who had not already 
received too much fluid, and the problem then was complicated by the excess 
fluid which the patient had been given. I should therefore like to review once 
again what I consider the three essential phases and the treatment in these 
three phases. 

We have the initial phase, or the phase of injury. It is important for us to 
reahze that while intravascular hemolysis resulting from mismatched transfu¬ 
sions is important etiologically, it is possible to have renal shutdown with 
nothing more than circulatory failure or shock itself. This is particularly true 
if one is dealing with elderly patients who already have some diminution in 
renal function. One must not underestimate what it means for such a patient 
to have a systolic blood pressure of 50 mm. Hg for an hour or more. An elderly 
man with some impairment in renal function cannot begin to tolerate the fall 
in blood pressure which a younger individual can tolerate without resultant 
oliguria or anuria. 

In the initial phase we attempt to preyent the shock from persisting any 
longer than possible. We try to increase the blood flow to the kidney. If the 
patient has lost blood, we try to replace blood, but we realize the penalty which 
win occur if the blood is not most carefully matched. 

Where blood is necessary in restoring blood volume in patients immediately 
and when one is worried in terms of possible hemolysis and ultimate Icidney 
damage, we use washed red cells. If one centrifuges the blood for i hour at 
3000 RPM, removes the supernatant fluid, washes the red cells, particularly 
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■with cold saline, and resuspends the cells in saline or in glucose, one can many 
times, we believe, diminish the side reactions from -whole blood, pro-vided, of 
course, fresh red cells are used. 

If the patient has not lost blood, then plasma, of course, should be used, 
recognizing again the danger of homologous serum jaundice later if pooled plasma 
is used. The important point, however, is to minimize the injury from the 
operative procedure and to restore normal circulation both in volume and 
pressure. 

In the anuric phase, ■which has been very well discussed by Dr. Leiter, we 
believe that a liter of fluid per 24 hours is adequate if one is certain that the pa¬ 
tient is in fluid balance; in other words, a patient in a good state of fluid balance 
who undergoes an operation, -who develops shock or a hemolytic reaction with 
a subsequent oligruia or anuria in 24 to 48 hours, and who has been given the 
routine postoperative fluid therapy, rarely needs additional fluid over and above 
that required per day. We never use saline (the patient who is anuric, of course, 
is not losing saline) unless there is a loss of fluid from the gastro-intcstinal tract. 
A rule of thumb is a liter of fluid a day, preferably glucose. If one uses 15 per 
cent glucose, then one can restore a fair number of calories which keep the endog¬ 
enous protein breakdown at a minimum. 

If the patient is losing fluid in addition or has a high fever or has excessive 
ventilation, one gives fluid to make up these estimated needs. 

Occasionally we use human albumin -with our glucose solution. This type 
of protein does not break down immediately and therefore does not add ap¬ 
preciably to the nonprotein nitrogen or blood mea nitrogen. Albumin and 
glucose solution should be infused very slowly because of imminent danger of 
cardiac failure. 

There are two immediate sources of potential danger in patients -with anuria. 
One is cardiac, and the other is acidosis. Generally, we digitalize these patients 
on e-vidence of any cardiac enlargement. It is a tragedy to lose a patient with 
renal insufficiency because of cardiac failure. We are not concerned about 
correcting mild acidosis because, as Dr. Leiter pointed out, the only effective 
treatment is a sodimn salt which -will add to the general edema; therefore one 
must weigh carefully whether the patient’s acidosis is severe enough to justify 
the additional load on the body. 

One must not be deceived by a drop in chloride level. If the patient vomits, 
his chlorides -will decrease as a result of this loss. However, he is helping cor¬ 
rect his acidosis by this means. One should not give sodium chloride to correct 
merely a chloride deficit in these patients unless there is a real sodium deficiency. 

It is interesting that in most patients with complete anuria, if treated well, 
the blood urea nitrogen -will not rise by more than 12 to 20 mg. per 100 co a 
day. If accumulation is more rapid than this, it indicates insufficient glucose 
calories, continuing hemolysis, or continued infection. 

Complete anuria may be tolerated for 7 to 8 days in most instances before 
one is forced to use accessory procedures. 

In the pol 3 mric stage the chlorides often fall very low, particularly since the 
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urine approximates the glomerular filtrate in composition, and hence large 
quantities of sodium chloride may escape reabsorption by the injured tubule. 
This represents sodiiun chloride depletion. During the anuric or oliguric stage 
we do not give any chlorides. However, as the urine volume continues to 
increase, evidence of sodium chloride depletion becomes evident, ofttimes with a 
secondary rise in nonprotein nitrogen and blood urea nitrogen. 

In summary, in oliguria and anuria associated with the lower nephron syn¬ 
drome, care should be taken not to administer excessive fluid and particularly 
sodium chloride during the anuric or oliguric phase. In the polyuric stage 
with large volumes of urine and poor Iddney function it is imperative to watch 
patients carefully for evidence of mineral depletion. During this phase it may 
be necessary to give large quantities of sodium chloride. 

Dr. Jacob Fine (Boston, Mass.): I am heartily in accord with virtually 
everything that Dr. Leiter and Dr. Thom had to say about the problem of 
anuria. 

I shall confine my remarks to a brief comparison of the Kolff dialyzing machine 
and peritoneal irrigation. I think it should be obvious to all of you that no 
one should undertake the treatment of acute renal failure without a thorough 
understanding of the problem of fluid and electrolyte balance, which are far 
more complicated than many people reah'ze. 

When Dr. Kolfi was here last year, I was interested to learn that he had used 
peritoneal irrigation about as often as he had used his own apparatus and that 
he thought it was a suitable method in certain situations where he could not 
use his machine. 

At that time it seemed to me at least that the dialyzing machine had many 
advantages over peritoneal irrigation. Today I am inclined to think the same. 
However, there are circumstances when the dialyzing apparatus cannot be 
used; for example, heparinization is sometimes undesirable. 

On the other hand peritoneal irrigation as we presented it in a previous publi¬ 
cation should no longer be tried, because the danger of peritonitis is too great. 
We have learned that you should not use the method even with all the changes 
in detail which we have since developed for gi-eater safety against peritonitis, 
for more than a very limited period of time, i.e. for not over 60-72 hours. The 
danger of peritonitis has been considerably minimized. In spite of the fact 
that of the last 4 patients on whom we have had opportunity to employ the new 
technique, three recovered, there was peritoneal contamination in one. I am 
not optimistic about peritoneal dialysis as a practical clinical method until we 
know more about how contamination of the peritoneum takes place. 

Both methods and intestinal lavage deserve thorough clinical exploration 
of their value and their limitations. I am inclined to think the dialyzing machine 
will supersede the others, but it is possible that all methods may have their 
special applications. It is w'ell to remember Dr. Thorn’s warning that conserva¬ 
tive therapy, intelligently applied wall often carrj’’ the patient to recovery with¬ 
out the use of these methods. 

Dk. Vincent Veemooten (Dallas, Texas): It is a pleasure and a privilege 
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to discuss this paper if for no other reason than to make a plea for the conser¬ 
vative management of renal anuria. 

It was in Baltimore on November 10, 1912, and again the following year in 
Groningen, Holland that Abel, Rowntree and Turner first publically demon¬ 
strated the use of their artificial kidney (vividiffusion apparatus). Two years 
later in their first published report they pointed out, and I think it is extremely 
important to re-emphasize the point, that the artificial kidney would remove 
from the blood stream any dialysate which is not present in the solution on the 
other side of the semipermeable membrane. It is important therefore that the 
solution used for the dialysis contain dialyzable substances equal in concentra¬ 
tion to that already found in the blood stream. If this is not done, then many 
important electrolytes will be removed from the blood stream. The semiper¬ 
meable membrane has no specific power of selectivity. 

In our own institution, Drs. Grollman, Vanatta, and Muirhead have been 
engaged for the past year in a study of the artificial kidney as applied to the 
bilaterally nephrectomized dog. They have found that the procedure, as out¬ 
lined byKolff, is subject to innumerable sources of difficulty which may actually 
prove deleterious to the animal. They feel that the method as recommended 
for use at present is actually dangerous and not suitable for clinical application. 
This may explain the discouraging results obtained by Dr. Leiter and his as¬ 
sociates. 

In analyzing their case reports we find that they used the artificial kidney 7 
times in 6 cases. Four of these 6 patients died although case 14 should not 
rightfully have been included in this group. In the two patients who recovered, 
the blood urea level was only 110 in case 16 and 109 in case 16. The second time 
that the artificial kidney was used in case 16, the urea had only risen from 69 
to 98 over a 6-day period. In contrast, there were 6 patients all with blood 
urea levels higher than this who were treated medically with recovery. The 
patient who had had a bilateral renal decapsulation died 6 days later although 
at the time of operation the blood urea level was lower than that of most of the 
successfully treated medical cases. 

In the situation we are discussing, we are interested not only in water balance 
but also in maintaining a correct electrolyte balance. When we realize that 
this can be very seriously upset by the use of any vividiffusion apparatus, then 
and only then, it may be safe to use it, otherwise it must be considered an ex¬ 
tremely dangerous instrument. There is one further disadvantage in the use 
of the artificial kidney and that is that each time it is used an artery must be 
sacrificed. 

Although it is well known that renal decapsulation increases renal circulation 
and although I have always been a strong advocate of early renal decapsulation 
in cases of anuria,-! feel now that it is an unwise procedure unless more evidence 
can be produced that it does more good than can be counterbalanced by the 
present regime of treating anuria. The maintenance of a correct fluid balance, 
prevents edema and so amounts, for practical purposes, to a decapsulation. It 
must also be remembered, as Blalock has pointed out, that trauma from any 
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operative procedure in itself causes considerable fluid loss as well as a tendency 
to renal anoxia. Any operative procedure, even decapsulation, would therefore 
seem to be adding insult to injury. 

We have been fortunate, like the authors of this paper, in being able, with 
few exceptions, to have most of our patients \vith oliguria due to a lower nephron 
nephi-osis recover when using the general principle of maintaining an adequate 
fluid balance, by seeing that the patient receives each 24 hours only the quantity 
of fluid which would be equal to the amount of the previous 24 hour fluid loss 
(urine, vomitus, etc.) plus 1000 cc for insensible loss and in attempting to main¬ 
tain a normal electrolyte balance. 

Dr. John T. MacLean (Montreal, P.Q., Canada): There are a few points 
which have been mentioned in Dr. Vermooten’s report which I wish to take 
exception to. We have had a limited experience with the artificial kidney, 
which you see here— 

(Slide)—connected to the patient. Originally we approached it with a great 
deal of fear and anxiety, thinking that anything might happen. Actually in 
experience it has proven, once the team was organized and properly coordinated, 
a very simple matter to operate efficiently and effectively, and I believe, without 
danger to the patient. 

(Slide) This shows the hook-up of the machine. The patient is heparinized 
beiore the machine is connected and the machine is heparinized. The blood 
then circulates through the cellophane tubing, comes out through the pump 
here. The trap removes the bubbles, and it goes back into the patient. 

(Slide) This simply shows the way many of the white blood cells settle out 
on the colloidal membrane. That is not serious. In the initial phases, there is 
a drop in the leucocyte count which, after a while is restored to normal. 

(Slide) This shows the first patient who was dialyzed, and I think the im¬ 
portant thing is to emphasize the fact that the nonprotein nitrogen can be effec¬ 
tively reduced. This patient had prostatic obstruction with acute retention of 
4 days’ duration. Suprapubic cystotomy was done. He was committed to the 
artificial Iddney room, on his way to the morgue. He was given a dialysis of 3 
hours, and the nonprotein nitrogen showed a sharp drop. 

Now, this procedure is essentially an arteriovenous shunt and theoretically 
should be a considerable strain on the circulation. In our limited experience, 
we have not found it any strain at all. The blood pressure has remained normal, 
or whatever it was at commencement; lilcewise the pulse rate has remained 
normal. 

(Slide) I think this is a remarkably interesting case of a boy with a barbiturate 
poisoning, who became anuric. The machine was applied when his nonprotein 
nitrogen approximated 200 mg. per cent. Whether it is coincidence or not, I 
am hot prepared to say, dialysis lasted only 1 hour, but it is a fact that the in¬ 
dwelling catheter, once the dialysis was started, produced urine. His nonprotein 
nitrogen continued to drop and during the next few days returned to normal. 
He was discharged from the hospital entirely well. 

(Slide) This represents a third case of a woman who had a carcinoma of the 
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thyroid, and tos admitted to the hospital -with abdominal pain. The blood 
pressure was 250/120. She had a large Icidney on each side. Cystoscopy was 
done and a diagnosis of polycystic kidney disease was made. 

Here it was realized that this was not a suitable patient for dialysis, but it 
was thought if we could tide her over this time, she might go on for a consider¬ 
able period. She was connected to the machine at that point, when her non¬ 
protein nitrogen was 18G. She was carried on for 6 hours. At the 3-hour level 
we asked her how she felt. She said her head was clear and the foul taste in 
her mouth was gone. This coincided nith a sharp drop in the nonprotein 
nitrogen. 

Dr. Rubin Flocks (Iowa City, la.): I have had experience ivith these cases 
and a great deal of it has been very satisfactory. Recently in our institution 
some question has been raised with regard to the use of continuous spinal anes¬ 
thesia. We have had a good deal of discussion with regard to it. It hasn’t 
been tried, and I should like to ask the previous discussant or the presenters of 
the paper what they Imow about it. 

Dr. H. Evans Leiter (New York, N. Y.): I want to thank Drs. Thorn, Fine, 
Vennooten, and MacLean for their very valuable discussion. We bring out the 
various phases of the treatment of anuria in our paper which could not be read 
in its entirety due to the limited time. 

Our experiences with the Kolff artificial kidney have been similar to those of 
Dr. MacLean. These cases show definite clinical improvement while connected 
with the apparatus. We believe that the first 4 patients in whom the machine 
was used failed to survive because the apparatus was either used too late or the 
patients were in such severe fluid and electrolyte imbalance that irreversible 
changes may have occurred within the tissues. 

Dr. Kolff advocated the use of a large amount of heparin in dialysis. We 
have learned by sad experience that such large doses are uimecessary. With 
the last 3 artificial kidney “runs”, we have used a total of 250 mg. heparin for 
a 6-hour dialysis, and during this time we have had no trouble whatsoever with 
excessive coagulation of the blood. 

We have had very little e.xperience with peritoneal lavage. Dialysis in general 
is an important adjunct in the treatment of acute uremia and we know that 
simpler machines will be or have been devised for dialysis. 

In conclusion, I wish to state that the successful management of renal in¬ 
sufficiency depends upon the capacity of the Iddneys to recover adequate func¬ 
tion and on our ability to maintain artificially within physiological limits the 
various functions normally carried out by the kidneys. The artificial Iddncy 
is a safe and valuable adjunct in the treatment of acute uremia and is best used 
while the patient is still in fair condition and the blood urea or nonprotein 
nitrogen levels are only moderately elevated. 
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ADDISONIAN CRISIS PRECIPITATED BY NEPHRECTOMY^ 

JOSEPH J. KRISTAN 

From the Veterans Administration Hospital, Coral Gables, Fla. 

Adrenal cortical insufficiency (Addison’s disease, hypoadrenalism, hyposupra- 
renalism) has been thoroughly described in the literature. Articles discussing 
the protean nuances of the clinical picture^* * and the various diagnostic pro¬ 
cedures^’®' ®’ ^ with modifications*’ ® are numerous. Very few reports have 
stressed the need to consider the possibility of a co-existent adrenal tuberculosis 
in cases of urogenital tuberculosis, especially in any case in which surgical 
treatment is contemplated. This paper presents a case of latent tuberculous 
adrenal cortical insufficiency in which the clinical course following nephrectomy 
made the diagnosis manifest. 


CASE REPORT 


A white man, aged 37, was admitted on April 28, 1947 with the chief com¬ 
plaints of weakness, dizziness on changing positions, and headaches with nausea. 
His past history revealed that weakness and loss of energy had begun insidiously 
in 1941, six months after enlistment in the Army. Several basal metabolism 
rate determinations were made (minus 25 and minus 31) and resulted in the 
presumptive diagnosis of hypothyroidism. Two grains of thyroxin daily gave 
but slight benefit. At that time a left varicocele and a skin condition, termed 
eczema, were present. Because of this skin condition he was given a medical 
discharge in April 1943. Following discharge, his ssonptoms continued but he 
was able to do mild physical work. There was occasional matutinal nausea 
without emesis and he noted a transient dizziness in suddenly changing from 
the recumbent to erect position. He consulted a physician who continued the 
thyroxin treatment and gave liver injections for anemia. At this time the 
patient volunteered the information that he had noticed pink seminal fluid on 


* Published with the permission of the chief Medical Director, Department of Medicine 
and Surgery, Veterans Administration, who assumes no responsibility for the opinions 
expressed or conclusions drawn by the author. , 

2 Rowntree, L. G. and Snell, A. N.: A Clinical Study of Addison’s disease. Philadel¬ 
phia: W. B. Saunders Co., 1931. , „ . t c 

2 Conn, J. W. and Mathews, K. P.: Addison’s disease in the Negro. Am. J. M. Sc., 
212: 404—409 1946. 

■* Siglin, l'. S.: Addison’s disease, a diagnostic problem: Report of a case. Proc. Staff 
Meet., Mayo Clin., 22:17-24,1947. 

‘ Robinson, F. J., Power, M. H. and Kepler, E. J_.: Two new procedures to Msist in rec¬ 
ognition and exclusion of Addison’s disease; preliminary report. Proc. Stan Meet., Mayo 

Clin., 16: 577-583, 1941. , , , i j r.i- 

“Schneider, R. W.: Appraisal of water test of adrenal function. Cleveland Clin. 

Quart., 11: 22-25, 1944. • r ajj* 

’ Willson, D. M., Robinson, F. J., Power, M. H. and Wilder, R. M.: Diagnosis of Addi¬ 
son’s disease; further experience with Cutler-Power-Wilder sodium chloride restriction 
test. Arch. Int. Med., 69 : 460-469, 1942. , ,, j* • u n -i 

“ Thorn, G. W.: Diseases of the Adrenal Gland, in A Textbook of Medicine by Cecil, 
R. L. Philadelphia: W. B. Saunders Co., 1947, p. 1365. ■nr-n- s 

“ Albrecht, F. K.: Modern Management in Clinical Medicine. Baltimore; Williams & 
Wilkins Co., 1946, p. 635. 
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several occasions. Further investigation revealed an enlarged left kidney, and 
after guinea pig inoculation, the diagnosis of tuberculosis of the left kidney was 
made. Slight frequency was the only urinary symptom. 

In April 1945 a left nephrectomy was performed. Preoperatively, 2 pints 
of blood were given, raising the red cell count from 3,890,000 to 4,490,000. 
The blood pressure was 124/82. The operative and immediate postoperative 
condition was satisfactory. Ten hours after operation the blood pressure began 
to drop (80/60) and a 500 cc blood transfusion, glucose and saline, and adrenalin 
were given. The blood pressure remained lowered and the next day another 
pint of blood was given and, since adrenal insufficiency was suspected, cortical 
extract (cortate) 10 mg. statim and 5 mg. every 6 hours was given. Gradually 
the pressure rose to 90/50 but the patient appeared very ill, vomiting moder¬ 
ately. Severe abdominal distention responded well to vigorous treatment with 
prostigmine, intubation, gastric lavage and infusions. The nonprotein nitro¬ 
gen was 64.7 mg. per cent; the plasma chloride, 630 mg. per cent (saline infusions 
had been given); and the red cell count, 3,680,000. On the third postoperative 
day there was marked atelectasis of the right lung. Daily infusions of glucose 
and saline were continued and the cortical e.xtraot dosage gradually reduced to 
5 mg. each day. A total of 3 pints of blood were given postoperatively with a 
resultant red cell count of 3,690,000. The nonprotein nitrogen value returned 
to normal on the fifth day. After 2 weeks the patient was still quite weak but 
was discharged to his home without further cortical extract therapy. The 
pathological diagnosis was ascending tuberculous pyelonephritis. 

During the 3 days following discharge, the patient became progressively 
weaker and was returned to the hospital in collapse. The systolic pressure was 
between 60 and 70 mm. Hg. Ten milligrams of cortate and salt, in amounts 
up to 9 gm., were given daily. The blood pressure ranged between 70 and 120 
mm. Hg. and upon discharge cortate (7 mg. daily) was continued. 

In June 1945 he was referred to a physician for confirmation of the diagnosis 
of Addison’s disease. Physical examination revealed a 5 foot 5 inch tall, 110 
pound patient who appeared to be chronically ill. The blood pressure was 
95/60 and the pulse 72. The skin and oral mucous membranes were somewhat 
pale but without unusual pigmentation. The thyroid gland was normal in 
size. The examination of the heart, including fluoroscopy and electrocardio¬ 
gram, was negative. A small left varicocele was present. The reflexes were 
hyperactive and equal. Laboratory data: red blood cells 3,900,000; hemoglo¬ 
bin, 12.5 gm.; and fasting blood sugar, 110.7 mg. per cent. The Kepler water 
test* • ^ was positive in both parts. In part P® the largest hourly diurnal volume 
was 134 cc. and the total nocturnal volume 170 cc. Part 2 revealed A to be 
23.5 (plasma urea nitrogen, 10.0 mg. per cent; urine urea nitrogen, 057.0 mg. 

If, in part 1, the volume of the largest hourly specimen voided in the morning is loss 
than tUo total nocturnal volume, the response to the test is positive; Addison's disease 
may or may not bo present. 

If "n t'’ A (inK.% urea (urine) ^ mg.% chloride (plasma) volume day urine 

, m par .., (nig.% urea {plasma) mg.% chloride (urine) ^ volume night urine 
is less than 25, the patient probably has Addison’s disease, provided nephritis has been 
excluded. If A is greater than 30 the patient probably does not have Addison’s disease. 
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per cent; plasma chloride, 526.1 mg. per cent; and urine chloride, 1157.5 mg. 
per cent). Abdominal x-ray revealed bilateral adrenal calcification. Seven 
and one-half milligrams of desoxycorticosterone acetate (DOCA) and supple¬ 
mental salt were given daily. A great improvement was noted and the patient's 
weight increased to 135 pounds. 

In July 1945 fifteen pellets® - of desoxycorticosterone acetate (percortin, 
each pellet containing approximately 125 mg.) were implanted with good re¬ 
sults. After 1 year his former symptoms returned and he was given oral ad¬ 
renal cortical extract (glycortal) and 6 to 9 gm, of salt daily. This treatment 
was much less satisfactory. 

Upon admission to this hospital he again complained of weakness, enervation, 
anorexia, drowsy spells, morning nausea, transient dizziness upon changing from 
the prone to upright position, and frontal headaches which were relieved by 
walking. Libido and potentia were decreased. No weight loss had been noted. 
There was no history of drug intake. The family history revealed maternal 
pulmonary tuberculosis years previously and there had been close contact with 
the patient. Repeated x-ray examinations of the patient had been negative. 
Prior to the onset of symptoms in 1941 the patient had enjoyed fine health, 
having had no serious illnesses. 

Physical examination was essentially the same as previously noted. There 
was no abnormal pigmentation, the body weight was 137 pounds, and the blood 
pressure when prone was 86/60 and when erect 60/40. The basal metabolism 
rate was minus 32 and upon another occasion, minus 28. A chest fihn revealed 
a normal cardiothoracic ratio and an electrocardiogram was normal. Calcifica¬ 
tion of the right adrenal gland was shown by x-ray. A gallbladder series re¬ 
vealed many fine stones. A 5-hour glucose tolerance test done at 1-hour inter¬ 
vals gave values of 90, 97, 90, 55, 93, and 80 mg. per cent. The red cell count 
was 4,090,000, the hemoglobin was 13 gm. (Hadenhauser), and the Kahn test, 
white-cell coimt and urinalysis were normal. A phenolsulphonphthalein test 
showed 28 per cent dye excretion after 2 hours and a blood urea nitrogen was 
13.1 mg. per cent. A urine culture was negative for tubercle bacilli. The 
Kepler water test was positive in both parts. In part 1 the largest hourly 
diurnal volume was 100 cc and the total nocturnal volume 240 cc. Part 2 
revealed A to be 4.57 (plasma urea nitrogen, 6.5 mg. per cent; urine urea nitro¬ 
gen, 220 mg. per cent; plasma chloride, 512 mg. per cent; and urine chloride, 
1580 mg. per cent). 

Moderate improvement was noted with 5 mg. DOCA and 4 gm. of salt daily. 
The morning headaches continued as did a slight degree of lassitude. The 
blood pressure ranged between 90/65 and 155/110. . Following stabilization 
and determination of extract requirements, nine pellets of percortin (each pellet 
containing approximately 75 mg.) Avere implanted, and supplemental salt was 
given daily. He was discharged and was to return in 3 months. 

Thorn G. W. and Firor, W. M.: Desoxycorticosterone acetate therapy in Addison’s 
disease; clinical considerations. J. A. M. A., 114; 2517-2525,1940. 
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DISCUSSION 

Although this patient had symptoms compatible with early adrenal cortical 
insufficiency for almost 4 years, the diagnosis was not suspected until after 
nephrectomy. The manifestation of acute transient or permanent adrenal 
insufficiency has been reported following acute infections,*- pregnancy** and 
surgical procedures.*' • ** In our case the presence of renal tuberculosis helped 
to obscure an underlying adrenal insufficiency. Rowntree and Snell*' have 
emphasized the fact that a complicating disease may mask the diagnosis and 
stated that in 8 cases of a series in which latent or atypical adrenal insufficiency 
was present, surgical procedures precipitated a fatal outcome. In 1933 Greene, 
Walters and Rowntree** stressed the clinical importance of considering fully 
the possibility of suprarenal tuberculosis with latent Addison’s disease as a 
complication among patients who present themselves for the surgical treatment 
of tuberculosis of the urogenital tract. They reported that in only 1 of C such 
cases was the possibility of Addison’s disease suspected prior to operation. In 
all the cases extensive caseous tuberculosis of both adrenal glands was found at 
necropsy. The diagnostic implications are as pertinent today but fortunately 
errors in diagnosis are often of less consequence now that the physician has an 
improved armamentarium to eope w’ith such distressing and formerly fatal 
postoperative developments. Boyd*’ reported a fatal case follon-ing orchideo- 
tomy for tuberculosis and in the discussion which followed the presentation, 2 
physicians spoke of rather similar oases and agreed that the diagnosis is easily 
missed. The paucity of similar reports may well bo e.xplained by the natural 
reluctance to publicize one’s errors. Relative to the possibility of operative 
damage to the adrenal gland as a precipitating factor, Kaufman,*’ in reviewing 
50 cases of nephrectomy in 193G, brought out the fact that little attention has 
been given to it in the literature. He believed that it was far more common 
than suspected and that the accidental injury to the blood and nerve supply of 
the adrenal gland constituted an important cause for immediate and remote 
evidences of shock after nephrectomy, usually however attributed to other fac¬ 
tors. In the mobilization of the upper pole of the kidney and in the application 
of the clamps there is real danger of injuring the gland. In the series reviewed 
he reported 4 cases with postoperative collapse, in 2 of which a portion of the 

u Robbins, J. H.: Use of cortin in a cm ’ ’* occurring as a 

sequela of acute streptococcic sore tbroat. 

“Sheldon, D. E.: Pregnancy complica m. J. Obst. & 

Gyncc., 49 : 269-272, 1946. 

Leavitt, P.: Crisis in Addison’s disease precipitated by acute appendicitis. New York 
State J. Med.,4B: 19S7-1989, 1945. 

“ Laipply, T. C.: Addison’s disease due to cytotoxic contraction of adrenal corte.x with 
sudden deathd days after appendectomy. Ohio State M. J., 39: 652-653,1943. 

“ Snell, A. M. and Rowntree, L. G.: Clinical experience with Addison's disease. Ann. 
Int. Med., 3: 6-2S, 1929. 

Greene, C. H., Walters, W. and Rowntree, L. G,: Surgical operations in Addison’s 
disease, successful cpididymectomy and orchidectomy for tuberculosis. Ann. Surg., 98: 
1013-1017,1933. 

u Kaufman, L. R.: Complications and accidents of nephrectomy. Urol. 3: Cutan. 
Rev., 40: 302-30S, 1936. 
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adrenal gland was accidentally removed, resulting in death in 1 patient. In 2 
others collapse without hemorrhage occurred and the role of the adrenal was 
brought into consideration. In one a transient hypertension (208/130) was 
followed by a persistent hypotension (75/65) which was finally alleviated by 
cortical extract (eschatin). Wildbolz^® and Walters^® advise the very careful 
separation of the perirenal fatty capsule from the kidney before elevating the 
latter out of the incision. Wildbolz discussed 2 cases, both with past histories 
of tuberculosis, in which death occurred following nephrectomy for tuberculosis 
of the kidney and he incidentally mentioned three possibly similar cases seen by 
his confreres. A fatal case in which the adrenal gland was imintentionally 
removed with the kidney, was recorded by Beer and Hyman.®* Goldstein®® 
related the case of hemorrhage from an adrenal vessel following the removal of 
one-half an adrenal gland during nephrectomy. Harrison and Pote®® mention 
a case in which, during the removal of a kidney badly damaged by infection and 
pressure, a part of the adrenal gland was caught in a pedicle clamp and removed. 
Acute adrenal insuflSciency followed, was treated with DOCA, and after 26 
days recovery was complete, requiring no further treatment. Cases have been 
presented, however, in which the removal of a single caseous adrenal gland, or 
even bilateral partial resection of the glands, resulted in no clinical evidence of 
insuflSciency. This is compatible with the comments heard that approximately 
80 per cent of the tissue must be nonfunctioning before symptoms appear. 
Perhaps in some cases where insufficiency transiently appears without the re¬ 
moval of much or any of the gland, the presumption of a temporary post- 
traumatic reflex shutdo^vn is plausible. 

In reviewing the literature one is unduly impressed with the danger associated 
with the Wilder provocative test*'- ®* of adrenal insufficiency. Most articles 
consistently refer to 2 cases®®-®® only, in which death presumably resulted. 
Upon reading the case reports it appeared that clinically the test was contra¬ 
indicated in both and in one®® was prolonged excessively. In the other case the 
author commented: “Sudden death is common in Addison’s disease and its oc¬ 
currence here may have been entirely fortuitous.” The diagnosis of adrenal 
cortical insufficiency cannot be reduced to a mathematical formula and labora¬ 
tory tests must be used discriminately and they cannot serve as a substitute for 
diagnostic acumen which can only result from careful clinical study and experi- 


” Wildbolz, E.r Nebennierentod nach Nephrektomie wegen Tuberkulose. Ztscbr. f. 
urol. Chir., 39: 72-77,1934. 

2 “ Walters, W.: Personal communication. , , , . , 

2' Beer E. and H 3 Tnan, A.: Progress in nephrectomy, a study based on a senes of 207 
cases J.’A. M. A., 76: 1180,1920. 

22 Goldstein, A. E.: Accidents in renal surgery. Surg., Gynec. & Obst., 66 : 515-522, 
1937 

22 Harrison, E. G. and Pote, H. H.: Postoperative adrenal insuiRciency. J. Urol., 46: 
315-321 1941 

2< Cutler H H Power, M. H. and Wilder, H. M.: Concentrations of chloride, sodium 
and potassium'in urine and blood; their diagnostic significance in adrenal insufficiency. 

J. A. M. A., Ill: 117-122,1938. w , r u 

22 Garvin C. F. and Reichle, H. S.; Death presumably due to use of salt restriction test 
in diagnosis’of Addison’s disease. Ann. Int. Med., 14: 323-3^, 1940. t . i 

25Lilienfeld, A.: Use of low salt diet in diagnosis of Addison’s disease. J. A. M. A.. 
110: 804-805, 1938. 
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enee. Clinical judgment used in the evaluation of the signs and symptoms in 
conjunction with the results of selected necessary laboratory tests will usually 
result in the correct diagnosis without undue risk to the patient. In cases with 
little objective evidence of Addison’s disease but with many subjective symptoms 
one may usually use the Wilder test with little danger as a test of exclusion.* 

SUMMARY 

A case of latent adrenal cortical insufficiency, which was diagnosed and treated 
only after nephrectomy for renal tuberculosis, is presented. 

Concurrent complicating diseases may maslc the diagnosis of cortical insuf¬ 
ficiency. 

The possibility of a latent or atypical adrenal cortical insufficiency should be 
considered in all cases of urogenital tuberculosis, especially in those in which 
surgical treatment is contemplated. 
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SULFATHIAZOLE ANURIA CURED BY MEANS OF INTRAVENOUS 

PROCAINE TREATMENT 1 

NIELS PEER PRIIS 

‘Emergency decapsulation in severe cases associated with the syndrome 
IS more urgent than appendectomy in acute appendicitis ...” 

Johan T. Peters 

As is knowTi, acute anuria is a severe complication in several disorders® - and 
the most efifective treatment has proved up to now to be an early bilateral 
decapsulation®-'^ with a simultaneous, moderate restriction of the fluid intake 
in order to avoid interstitial edema and increased intrarenal pressure®-®. The 
following case record and the reference to 3 similar cases® -®, however, indicate 
a new form of therapy which, it is to be hoped, may prove effective, despite its 
simplicity, in most cases of acute anuria. 

The case is that of a woman, aged 31 years, who was treated for broncho¬ 
pneumonia (October 3946) with sulfathiazole, being enjoined, as are all patients, 
to drink much during this treatment. She was previously always in good health, 
apart from repeated attacks of Quincke’s edema. After the administration of 
15 gm. sulfathiazole she had nausea and vomiting, and anuria (catheterization 
proved the bladder to be empty). Anuria had been present for 23 hours when a 
trial dose of 5 cc of 1 per cent procaine hydrochloride solution was given slowly 
in intravenous injection (75 seconds). Hypersensitivity was guarded against 
by measuring the pulse and the blood pressure, and soon after a therapeutic 
dose of 10 cc of 1 per cent procaine hydrochloride solution was injected intra¬ 
venously in the course of 150 seconds. Two and one-half hours later the patient 
passed a small portion of sanguineous urine, with lancinating pain radiating from 
the renal regions along the ureters and down towards the bladder; once the 
diuresis had been started again, the patient passed a total of 250 cc urine in the 
course of the next 16 hoxus (15.6 cc/hour) with frequent mictm-ition. In order 
to bring about a fmther increase of the diuresis, another 10 cc procaine was 
injected, producmg an increase to 78 cc/hour, and 4 hours later still another 
10 cc procaine, increasing the diuresis to 112.5-159.4-177.8 cc/hour, so that 
during the first 48 hours the quantity of urine excreted was respectively 1,012 cc 
(-}- albumin, -j- blood) and 3,850 cc (no albumin, no blood). Table 1 is a 
graphical representation, the abscissa being the time stated in hours, and the 
ordinate representing the diuresis in cubic centimeters per hour. In the course 
of a week the blood urea decreased from 123 mg. per cent to normal (23 mg. 
per cent). 

1 Read before the Dansk Selskab for intern Medicin, November 1946. 

* Abeshouse, B. S.: J. Urol., 63: 27-84, 1945. 

= Friis, N. P.: XX nordiske Kongres for intern Medicin, Gothenburg, June 1946. (To be 
subsequently published in Acta med. Scandinav.) , , , , „ . 

< Langeron, L., Paget, M. and Michaux, P.; Bull, et m6m. Hoc. mdd. d. hop. de Pans, 
62: 58, 1946. 

^ Lattimer, J. K.: J. Urol., 54: 312-318, 1945. 

“ May, Netter and Gerbaux: Soci4t4 M4dicale des Hdspitaux, 1943. 

’ Peters, J. T.: Ann. Int. Med., 23: 221-236, 1945. 

® Peters, J. T.: Acta med. Scandinav., 123: 90, 1945. 
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During the entire course the patient was treated with pulvis natrii bicarbonatis 
and, in spite of great thirst, her fluid intake was moderately restricted, the total 
quantity being 1,300 to 1,500 cc a day. In the meantime the pneumonia had 
been treated with penicillin, and on the seventh day the patient was for the first 
time in complete well-being. She had a good appetite, the blood urea being 
normal at the same time, the diuresis and the amount of .fluid ingested also 
balancing. After 10 days in bed she had recovered completely. On subsequent 
examination the x-ray of the urinary tract showed nothing abnormal. See 
figure 1. 

According to anamnesis and case history, this is probably a case of acute 
anuria on a mixed pathological basis, toxic (allergic and incrustation) producing. 
Table 1 shows the increase of diuresis in direct connection ndth the intravenous 



Table 1 


2kd 


3BD 


Sth 


1st say: akubia 


Blood urea, mg. %, 
Diuresis, co. 


123 

3,850 


111 

1,012 



Fro. 1 

injections of procaine: from complete anuria to I) 15.6, 2) 7S.0 and 3) 112.5 and 
on to 159.4 and maximum 177.8 cc per hour. 

The administration of sodium bicarbonate does not only aim at inore.asing 
the solubility of sulfathiazole (which, as is seen, was not materially changed), 
but is also intended to produce a tissue reaction®, which is more capable of 
obviating the imminent injuries to the parenchyma. The moderate restriction 
of the fluid intake is of importance in the further course as well as in the acute 
stage, since by overcharging the impaired kidneys we run the risk of secondary 
insufficiency with increasing uremia'. 

The effect of the procaine treatment must be supposed to be due to a transient 
blocking of the symphathetic, perhaps with a direct action on the renal functions’. 
The treatment is contraindicated in case of cardiac disorder with disturb.ances 
of conduction. Owing to the easy^ administration it will be therapy which, 
instituted as soon as possible and as often as required, should not be left untried 
before wo proceed to a possible decapsulation. 
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This method of treatment was first employed by the French chnicians May, 
Netter and Gerbaux®, one of their patients having developed intoxication with 
anuria in the course of treatment with arsphenamine. The anuria had persisted 
for 20 hours when intravenous procaine treatment was instituted, and 1 hour 
afterwards the diuresis had been started. I previously have treated a case of 
anuria calculosa® of.48 hours’ standing which was obviated 1 hour after injection 
of procaine. Lastly, a case has recently been reported by Langeron, Paget 
and Michaux^; this was also a case of sulfathiazole anuria, in which the diuresis 
was started after 12 injections of procaine, given every 2 hours. 

Addendum: Since the manuscript was prepared, the important work by 
Trueta and co-workers: Studies of the Renal Circulation, Oxford, 1947, has ap¬ 
peared, and I would draw attention to a comparison between my examinations 
of the effect of procaine on experimental vasopressinogen anuria {Acta Medica 
Scandinavica, supplement 206, p. 236: In Water metabolism tests with 1.5 litres, 
5 healthy young men had injections of 30 i.u. vasopressin with subsequent anuria 
for about 4 hours; the anuria was reduced by about 1 hour after intravenous 
injection of 10 cc. of a 1 per cent procaine-hydrochloride solution, other things 
being equal) and the proofs, as given by Trueta in chapter 3, of the influences of 
vasopressin and the adrenergic substances on the renal circulation as being a 
readjustment to the juxtameduUary glomeruli. 

Copenhagen, Denmark 
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UNILATERAL MULTIPLE CYSTS OF THE laO NEYi 
CHARLES P. HOWZE and JOHN H. HILL 

In 1944, Braasch and Hendrick proposed the folloiving classification of renal 
cysts: 1) retention or inflammatory cysts; 2) simple cysts—single, multiple, 
multilocular and hemorrhagic; 3) peripelvic (pyelogenic cysts); 4) parapelvic 
cysts; 5) cysts secondary to renal pathological changes (calculus, hypernephroma, 
tuberculosis, pyelonephritis, hematoma and ecchinococcus); and 6) polycystic 
kidneys. 

We wish to report 2 oases of unilateral polycystic kidney. The term poly¬ 
cystic is used to denote multiple discrete eysts of the kidney and not multilocular 
cysts, which are large cysts subdivided into multiple smaller divisions. 

The reported oases of unilateral cystie disease are few in number. In 1933 
Braasch and Meland presented 10 cases of multilocular cysts of the kidney in 
adults and in 1944, Braasch and Hendrick added 2 similar cases. Six cases have 
been reported in children. The 2 cases in this communication bring the total 
to 8. The unilaterality of renal cysts is open to controversy. Clinically there 
are only 2 ways of determining accurately their presence: 1) by pyelographic 
studies and 2) inspection and palpation of the kidney on the operating table. 
Either method could fail to discover minute cysts. In spite of this fact, we 
believe that um'Iateral cysts do occur as do other unilateral congenital anomalies 
of the upper urinary tract. In a study of the reported cases in infants and chil¬ 
dren (table 1) it is noted that 4 are reported as multicystic (discrete cysts) and 
4 as multilocular. A pertinent observation in the first group was the absence 
or incomplete development of the primodial renal arteries, collecting tubules, 
calyces and pelvis; namely the lateral segmental branch of the dorsal artery and 
the metanephric diverticulum. The age of the youngest patient in this series 
was 20 days and the oldest 13 years. There -were G males and 2 females; 1 Negro 
and 7 white. The predominating sign in the infant cases of unilateral cystic 
kidneys has been a mass in the region of the kidney. Hematuria was observed 
in 2 cases. In 6 instances, the mass was on the left and in 2 on the right. Ex¬ 
cept for an occasional pus cell in 2 cases, the urinalyses were normal. Seven 
cases were treated by nephrectomy and later reported cured. Campbell’s case 
was found at autopsy. 

Many explanations for renal cysts have been advanced. Hildebrant’s belief 
that cyst formation results from failure of union of the nephroblastemic elements 
(glomeruli) and the collecting tubules was accepted for years, but other e.xperi- 
mental studies have offered interesting speculation. Kampmeier shows a 
separate origin for the convoluted and collecting tubules of the Iddney. In a 
study of fetal kidneys he found that there is a period of fetal development char¬ 
acterized by the existence of cystic renal tubules. Normally this generation of 
tubules collapse and disappear. However, the persistence of these is thought 

r Rend at annual meeting, American Association of Genito-Urinary Surgeons, Skytop, 
Pa., Alay 14, 1948. 
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Table I 


1 

CASE EEPORTS 1 

AGE 

SEX 

SIGNS AND SYMPTOMS 

» SIDE 

PATHOLOGICAL PINDINGS 

1. Schwartz. 

i 

j 

i 

! 

7 mos. 

M 

Mass 

Left 

Multicystic: No definite 
renal artery, pelvis, 
calyces, pyramids or 
cortex. Pea-size re¬ 
nal tissue; honfunc- 
tioning 

2. Lynch and 






Thompson.... 

7 mos. 

1 

F 

Mass 

Left 

Multicystic: Condition 
of renal artery and 
pelvis not stated in 
report. No normal 
renal tissue 

3. Howze and Hill 

1 





(CSSB 

20 days 

M 

Mass 

Left 

1 

1 

1 

1 

i 

Multicystic; Minute re¬ 
nal vessel at upper 
pole. Small ureter 
but no definite renal 
pelvis or calyces. No 
normal renal tissue 

4. Howze and Hill 






(Case 2). 

13 yrs. 

M 

(Negro) 

Pain RLQ 
hematuria 

Right 

Multicystic: No renal 
artery or pelvis noted. 
No functioning renal 
tissue 

5. Dakin. 

2 yrs. 

j 

1 

F 

1 

! 

j 

Pain and 

mass 

Left 

Multilocular: No renal 
pelvis, ureter or caly¬ 
ces. No urogram and 
no histological report 
given 

6. Campbell (Au- 






topsy Case).. 

1 

j 

4 wks. 

M 

History not 

1 reported 

1 

Right 

Multilocular: No pelvis 
or calyces; ureter im¬ 
pervious. No histo¬ 
logical report given. 
Left kidney normal 

7. Burrell. 

1 

3 yrs. 

M 

Mass and 
hematuria 

1 

1 

Left 

Multilocular: Renal 

pedicle normal. Is¬ 
land of cysts at lower 
pole; surrounded by 
functioning renal tis¬ 
sue 

8. Toulson and 





Multilocular; Renal 

pedicle normal. 

Cysts circumscribed 
by functioning renal 
tissue 

Wagner. 

19 mos. 

1 

] 

M 

Mass 

Left 


to be tbe origin of renal cysts. Virchow thinks cystic formation results from 
obstruction of the papillary ducts by urinaiy salts or inflammation, but Patterson 
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has shoMTi the obstiuction lesults in tubulai atiophy Hinman and Jlouson 
found that fetal renal cndilation peisists in the polycystic kidney and that the 
finei \essels of the cortex are compiessed and displaced Hepler notes that 
interfeience mth the mtiapaienchymal blood supply leads to cj'stic degeneration 
in the involved aiea He latei pioduced a large sohtai -3 cyst of the kidnex by 
ligating the posterioi bianch of the renal arteij and simultaneously fulgurating 
the papilla of a i abbit’s one lobed kidney His experimental data offer an insight 
to the understanding of the pathological obsenations in these cases of renal 
cysts in childien The location, degree and duration of the disturbance mth the 
renal blood supply seem to govern the extent of renal tissue degeneration In 
the 4 multicystic cases, nonnal renal tissue uas inadequate or noticably absent 
In the multiloculai cystic case of Toulson and Wagner and that of Buiiell, there 
Mas mtiaienal vasculai compression, but, functioning renal tissue uas piesent as 
evidenced by excietoi j’ urogiams No histological studj' u as reported in Dakin’s 
and Campbell’s cases In the case of oui 13 year old Negro boy, the kidney 
was found in an ectopic position and no tine renal arteiy was found Function¬ 
ing renal tissue i\ as apparently inadaquate as shown by its failure to excrete dj e 
in the urogram 

The piesence of a renal cjstio mass at birth in these infant cases pioies their 
oongemtal oiigin The fetal ancst m the deielopment of the renal arteiy and 
pelvis, as evidenced by the pathological findings in many of the opeiative speci¬ 
mens, seems to influence the formation of cysts and the diminution of the func¬ 
tioning renal tissue 


CASE REPORTS 

Case 1 J P , an infant iihite boy aged 14 days, entered Childrens Hospital 
May 13, 1947 A routine post-delnen examination revealed a mass in the left 
side of the abdomen, and the absence of the left testicle fiom the sciotum No 
other abnormality M as found There uas a histoi'j of a nonnal dehveiy This 
uas the first child and there ueie no miscairiages 

Physical examination shoued a uell developed, bottle fed infant, weighing 
81 pounds He was appaiezitlj not acutely ill The head, neck and chest 
piesented no abnormalities The abdomen was soft and distended There was 
a globulai, nontendei, slightlj movable mass filling the entire left side of the 
abdomen The hv er w as palpated tw o finger breadths below the costal maigm 
A plain film of the abdomen showed the pic-scnce of a soft tissue mass occups ing 
the left flank and displacing the stomach upwaids and the intestines to the light 
The mass appeared to be the size of an orange Excretoiv urogiams, after sub¬ 
cutaneous injection of diodiast, icvealed the presence of dje in the right kidnej 
but none on the left After 10 minutes the calv ces and pelv is on the right w ore 
faintlv outlined and appealed normal At the end of 30 minutes the right 
kidnev was emptied but still no dve was seen on the left The bladder appeared 
noimal in size and contour A gastrointestinal x-rav study was lepoited 
nonnal 

Urine' cleai, specific giavilj not (sufficient quantitj), reaction, acid, albumin 
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and sugar, negative; microscopic: 6-10 pus cells per high power field. Red cell 
count: 5,500,000; white cell count 7,400; hemoglobin 17.5 gm. 

The possibility of a Wilms’ tumor was considered and surgical exploration 
was advised. 

A transverse incision was employed, beginning 2 cm. above the umbilicus and 
extending to the left lumbar region midway between the lower ribs and iliac crest. 
The peritoneum Avas opened and the right kidney was palpated and found normal 
in size and free of cysts on its surface. The intestines and stomach Avere retracted 
to the right. Behind the posterior peritoneum Avas a multicystic mass extending 
from under the diaphragm to the pelvic brim. The posterior peritoneum Avas 



Fig. 1. Multiple cysts replacing kidney. A, testicle; B, ureter 

incised over the cystic tumor. The tumor consisted of multiple cysts varying 
in size from a golf-ball to a small grape. No renal tissue Avas apparent. The 
mass Avas freed from the surrounding tissue and found attached to a noimal size 
ureter. On the lateral border of the mass A\'as found the left testicle, Avhich Avas 
removed with the tumor after severing ligaments at each pole of the testicle. 
Only one small vessel Avas ligated near the upper portion of the cystic mass. 
The Avound was closed in the conA^entional manner. Postoperative course Avas 
uneventful and the baby left the hospital 2 Aveeks following operation (fig. 1). 

The specimen consisted of a transparent multicystic mass measuring 18 by 
7 bj’- 6 cm. There aars no apparent functional renal tissue present. Five centi¬ 
meters of the ureter Avas attached to the specimen. Aspiration of the cysts 
showed a golden clear fluid. The Avail of the cysts aars about 1 mm. in thiclmess. 
There was a small piece of testicular tissue present. The position and liga¬ 
mentous attachments of the testicle are embryologically understood. In the 
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human embryo the gonadal ridge is on the ventral border of the mesonephros. 
The evanescent mesonephric tubules later become the diaphragmatic ligament. 
This ligament and the inguinal ligament were found attached to the upper and 
lower poles of the testicle respectively. Sections of the cysts showed a connective 
tissue wall lined by a thin layer of cuboidal to flat epithelial cells, sharply defined 
from sub-epithelial structures. Scattered blood vessels were also seen. There 
was no evidence of malignancy in this specimen. Sections of the testicle con¬ 
sisted of w'ell differentiated, rather congested and atrophic testicular tissue. 
There was nothing suggestive of neoplasm or any other specific pathological 
process. Diagnosis: Congenital multicystic kidney; atrophic testicle. 

Case 2. C. IM., a Negro boy, aged 13 years, was admitted to Garfield Me¬ 
morial Hospital June 19, 1940, complaining of fever, chills and sweats for a 
period of 3 weeks. There had been some pain in the lower right quadrant, but 
he had had no nausea or vomiting. The past history disclosed hematuria on 
several occasions not accompanied by other urinaiy signs or symptoms. 

Physical examination revealed a well nourished, well developed Negro boy, 
apparently ill. There was tenderness in the lower right quadrant of the ab¬ 
domen, associated with some rebound tenderness. No mass or muscle splinting 
was noted. A mitral murmur and accentuated pulmonic second sound were 
found on heart examination. The blood pressure was 120 systolic and 02 dia¬ 
stolic. The external genitalia and rectal examinations were normal. 

The urine was noimal except for a trace of albumin. Blood urea: 32 mg. 
Red blood count 3,420,000; white blood count 6,050; hemoglobin 57 per cent. 
The blood calcium was 10 mg. and the inorganic phosphorus 2.7 mg. per 100 co. 
The Wassermann and Kahn reactions were negative. Blood smears for malaria 
were positive for Plasmodium vivax on 2 occasions. The phenolsulphonpthalein 
was excreted in the following concentration: after 15 minutes, 50 per cent; 30 
minutes, 9 per cent; GO minutes 12.5 per cent; total 71.5 per cent. 

A flat film of the urinary tract revealed both psoas outlines to be fairly distinct. 
There were no shadows suggestive of urinary calculi. The left renal shadow was 
identified but the right was not seen. Intravenous p 3 ^elograms revealed a noimal 
left kidnej^ pelvis. X-ray exposures at 3, 5, 51 and 7 hours failed to show any 
dye excreted by the right kidney. 

Cystoscopj' was perfoimed to deteimine the cause of hematuria. The bladder 
was normal and the ureteral orifices were normal in size, shape and position. 
A No. 5 ureteral catheter was passed easilj’ to the left kidney and normal urine 
was obtained. On the right side the catheter was obstructed at the 10 cm. 
marking. No urine was obtained from this side. A left retrograde pyelogram 
was made and found to be noimal. The right catheter was injected with skiodan, 
which regurgitated into the bladder without delineating a right renal pelvis 

(fig- 2). 

Operation was performed through the usual lumbar incision. There was no 
kidney in the lumbar fossa. After considerable search, a small mullicj'stic mass, 
about the size of small oyster, was found in the iliac fossa. It was loose!}’ attached 
to the peritoneum. No definite renal pedicle was apparent. The cystic mass 
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Fig. 3. Multiple cysts of congenital atrophic kidney. A, Ureter 


was attached to a small ureter which was divided and ligated. The wound was 
closed in layers. The postoperative course was uneventful and the patient was 
discharged from the hospital in 12 days following operation. 

The specimen consisted of a cystic mass weighing 18.5 gm. and the portion of 
the ureter measuring 2 cm. The capsule appeared injected and showed beneath 
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its surface numerous cysts, averaginR 5 mm. in diameter. A small amount of 
perirenal fat was attached (fig. 3). The sections of the kidney showed, between 
the cystic areas, dense fibrous tissue and thick walled blood vessels and on oc¬ 
casional tubule occurring singularly and in small groups. In some instances they 
contained homogenous pink staining material. Calcium granules were occa¬ 
sionally seen. Diagnosis: Multieystic kidney with fibrosis. 


CONCLUSIONS 

One case of unilateral multieystic kidney in a 20 day old boy and 1 case of 
unilateral multieystic kidney in a 13 year old boy are presented. Similar oases 
collected from the literature are reviewed. 

The clinicopathologioal finding of absence or incomplete development of renal 
artery and pelvis in children, concomitant with retardation of the renal tissue 
growth and cyst formation, lends added significance to Hepler’s laboratory 
experiments. 

1160 Connecticut Ave., Washington, D. C. |j 
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BRANCHED RENAL CALCULR 

JAMES T. PRIESTLEY 
Division of Surgery, Mayo Clinic 
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Some years ago we became impressed by the fact that most urologists seemed 
to have a rather passive attitude toward treatment of the patient who had a 
branched type of calculus in one or both Icidneys. The majority opinion ap¬ 
peared to favor so-called conservative treatment, which in effect amounted to 
letting nature take its course. A minority opinion favored a more active ap¬ 
proach to the problem, with the thought expressed that stones of this type should 
be treated essentially in the same manner as other types of calculi. Little 
evidence was found in the literature to support either point of view. Except 
for the report of individual cases, the English literature on management of 
branched renal calculi is rather meager. During the past fifteen years, however, 
Prather, Bugbee, Pollock, Swan and a few others have made contributions to 
this subject. 

The present study was undertaken ivith the purpose of evaluating clinical 
experience in the treatment of patients in whom a branched type of renal cal¬ 
culus was present in one or both kidneys. A group of 382 patients seen at the 
Mayo Clinic in the years 1927 through 1940 have been reviewed. No patient 
seen since 1940 was included in this study, so that at the time when the study 
was started a minimal follow-up period of 5 years or more was possible on all 
patients. Many of these patients have returned repeatedly for observation or 
treatment and the condition of the remainder was ascertained by a questionnaire 
letter. For evaluation of late results it was found necessary to divide the entire 
group of patients into three categories; namely, 1) those who had a branched 
stone in one kidney, 2) those who had a branched stone in one Iddney and an 
unbranched type of stone in the other Iddney, and 3) those who had branched 
stones in both kidneys. These three groups are considered individually in the 
discussion of treatment and results. 

CLINICAIi FEATURES 

Sex. In the entire group of 382 patients it was noted that 61 per cent were 
men and 39 per cent were women, a ratio which is approximately the same as 
that reported for other types of renal calculi. Although approximately one- 
half of the men had a unilateral calculus and the other half had bilateral calculi, 
it was found that 70 per cent of the women had a unilateral stone and only 30 
per cent had bilateral stones, a difference between men and women that seems 

1 Read at annual meeting, American Association of Genito-Urinary Surgeons, Skytop, 
Pa., May 14, 1948. 
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more than incidental; no satisfactory explanation for this difference has been 
forthcoming. 

Type of calculous disease. Of the entire group of 382 patients, 234 had a 
branched stone in only 1 kidney, 80 had a branched stone in 1 kidney and one 
or more unbranched stones in the other kidney, and 68 had a branched stone in 
both kidneys. It should be mentioned that in the patients in whom bilateral 
stones were present the stones did not occur simultaneously in every case al¬ 
though usually they did. It will he noted, therefore, that a total of 148 patients, 
or 38.7 per cent of the entire group of 3S2, had bilateral stones, an incidence 
which is definitely higher than that usually encountered in patients who have 
unbranched stones, which is approximately 15 per cent. Although the e.xaot 
significance of this increased tendency to bilateral stones in patients with 
branched calculi may be somewhat obscure, it does seem apparent that the 
presence of a branched type of calculus implies a more serious type of disease 
than that encountered in the average patient with renal calculi. 

Symptoms. By far the most common finding in patients with branched renal 
stones was pyuria, as this was present in 9G per cent of the 382 patients. Al¬ 
though the amount of pjmria varied somewhat during the course of the disease, 
an estimate revealed that an average of 23 per cent of the patients had what 
was classified as a grade 1 or 2 pyuria and the remaining 77 per cent evidenced 
pyuria, grade 3 or 4. Cultures of the urine revealed a wide variety of organisms, 
with those that split urea being predominant. The fact that virtually all stones 
of this type are associated with infection is well appreciated. 

Of the subjective symptoms, pain was of course the most common, as 68 per 
cent of the 382 patients complained of pain of some type. In 37 per cent only 
dull pain was present, in 22 per cent definite attacks of renal colic occurred and in 
9 per cent dull pain and severe attacks of colic occurred. It is of interest that 
in 32 per cent of cases there was no pain. The absence or presence of pain and, 
if present, its type are of some clinical significance. The patient who had no 
pain or perhaps only slight intermittent dull pain was likely to present himself 
for examination only after far-advanced disease existed, unless the stones hap¬ 
pened to be detected more or less accidentally. In contrast, severe pain, fre¬ 
quently associated ivith obstruction to the kidney, commonly brought the patient 
to his physician promptly. It should be kept in mind that e.xtensive degrees of 
renal destruction can occur in the absence of any pain. The obvious clinical 
corollary of this fact is that pain is not a reliable criterion on which to base an 
opinion regarding the necessity of operation, although it looms large in the mind 
of the patient as an indication for surgical treatment. Conversely, the patient is 
inclined to consider the absence of pain as a reason why operation is unnecessary. 
From the viewpoint of pathologic physiology the folly of this type of reasoning 
should be appreciated. 

Other salient features elicited in the history of the patient who has branched 
renal stones are hematuria, which occurred in 21 per cent of the 382 cases, and 
the spontaneous passage of small calculi, wliich was noted in 22 per cent. Gas- 
tro-intestinal symptoms cohipriscd the sole complaint in 3 per cent of all pa- 
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tients. As evidenced by this fact, it is well to remember that occasionally the 
patient who has renal calculi may have symptoms which appear to be entirely 
unrelated to the urinary tract. In 11 per cent of all patients there were no 
significant symptoms, the stones being discovered on a routine examination or 
because of some other extraneous reason which led to a clinical investigation. 
It is entirely possible that closer questioning of the patients in this category might 
have elicited a few symptoms of some type but for practical purposes these 
patients had no significant complaints. 

TREATlVtENT 

Treatment of the patient who has a branched renal calculus presents a dif¬ 
ficult problem especially if stones of this type are present in both kidneys. 
Oftentimes, if there are no compelling symptoms present, the patient may not 
appreciate the threat that exists to renal function, and even his physician may 
permit the most opportune time for surgical treatment to pass while employing 
“conservative” treatment. The fallacy of this management is readily apparent 
when it is realized that progressive renal damage always occurs when a branched 
type of calculus is present. Sometimes this is a gradual, long drawn out process 
but other times it is more rapid. The term “silent renal stone” is an unfortunate 
designation as it implies that such a calculus is a dormant entity of little sig¬ 
nificance. Obviously the most important consideration in the management of 
the patient who has a branched type of stone is the preservation of renal func¬ 
tion. A greater opportunity to preserve renal function exists early, rather than 
late, in the course of the disease. 

If a branched stone is present in only 1 Iddney and the opposite kidney appears 
to be normal, the problem is not so difficult. Here, as in other surgical lesions 
of the Iddney, however, conservation of renal tissue should be of prime concern. 
This is particularly true in view of the fact that bilateral occurrence of calculi 
is definitely more frequent if a branched stone is present than if a simple un¬ 
branched type of calculus exists. The development of a stone in the opposite 
kidney may be slow and may not take place for several years or more but this 
is no reason for disregarding such a possibility in reaching a decision regarding 
treatment for the initial calculus. If bilateral stones are present the possi¬ 
bilities of treatment vary considerably and include nonoperative therapy, 
unilateral nephrectomy, unilateral conservative operation, unilateral nephrec¬ 
tomy and unilateral conservative operation, or bilateral conservative operation. 
Obviously, if stones are present in both kidneys, conservatism is even more 
important than if a unilateral calculus exists. 

The type of treatment employed in the entire group of 382 patients is shown 
in table 1. Thus it is seen that in the entire group, surgical treatment was 
employed in 70 per cent and nonsurgical treatment in only 30 per cent of cases. 
Many patients included in the latter category were those with extremely ad¬ 
vanced and permanent renal damage in whom there seemed to be little oppor¬ 
tunity for improvement by operation. Also included in this group were some 
with serious ffisease elsewhere in the body which rendered any major surgical 
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procedure too hazardous in comparison with the possible benefits that might 
accrue from this form of treatment. 

The types of operation performed in the 369 cases in which surgical treatment 
was employed are shorvn in table 2. It is at once apparent, as one would expect, 
that conservative surgical procedures were used much more frequently if bilat¬ 
eral stones were present than if only a unilateral calculus existed. Thus, taking 
the two extremes, nephrectomy alone was performed in 61 per cent of patients 
who had a unilateral branched stone whereas a bilateral conservative operation 
was carried out in 50 per cent of patients treated surgically who had branched 
stones in both kidneys. In deciding for or against a conservative operation for 
the patient who has a single branched calculus, one must of course remember, 


Table 1 Branched renal calculi ■ type of treatment 


TYPE or CALCULI ! 

PATIENTS 

TYPE OP TX£AT1 

Surgical 

lEVT, PEE CENT 

Nonsurgical 

Branched stone one side 

234 

69 

31 

Branched stone one side, unbranched 




stone other side 

SO 

80 

20 

Bilateral branched stones 

6S 

65 

35 

Total j 

382 

1 

70 

30 


Table 2 Branched renal calculi • surgical cases by type of treatment 




1 TYPE OP TBZATIIENT, PEE CENT 

TYPE OP CAtCULt 

PATIENTS 

Nephrec 
tomy alone 

Unilateral 

conservative 

operation 

Kephrec 
tomy and 
unilateral ; 

Conservative 

operation 

Bilateral 

consertative 

operation 

Branched stone one side 

Branched stone one side, unbranched 

161 

61 

39 



stone other side 

64 

16 

17 

37 

30 

Bilateral branched stones 

44 

11 

28 , 

11 

50 


when dealing with a patient of advanced years or one in poor general condition, 
that nephrectomy is a procedure with less immediate risk and more certain to 
be followed by a smooth postoperative convalescence than is nephrolithotomy. 

Hospital mortality which followed the various types of operations is indicated 
in table 3. As many of the patients who had bilateral calculous disease had 
each kidney operated on at different times, there are more operations shown in 
the table than patients. The operative mortality rate of 2.5 per eent for patients 
with unilateral branched ealculus may appear unduly high when compared 
with the mortality attendant on surgical treatment of patients who had bilateral 
stones. It must be kept in mind, however, that man 5 ' patients in the former 
group had a solitary kidney with perhaps a repeatedly rceurring calculus and 
advanced renal damage. It would seem apparent that surgical treatment of 
branched renal calculi is not associated with a prohibitive operative risk, es- 
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pecially if the prognosis associated with nonoperative treatment is kept in mind. 
The mortality rates shown in table 3 should be lower at the present time as 
many patients included in this table were operated on prior to the advent of 
chemotherapy and the antibiotics. 

TabIjB 3. Branched renal calculi: surgical cases according to hospital mortality 


TYPE OP CAliCUM 

patients' 

HOSPITAL DEATHS 

OPEEA- 

TIONSt 

HOSPITAL DEATHS 


Number 

Per cent 



Branched stone one side. 

161 

' 4 

2.5 

161 

B 

2.5 

Branched stone one side, unbranched stone 
other side. 

64 

1 

1.6 

108 

■ 

0.9 

Bilateral branched stones. 

44 

3 

6.8 

71 

3 

1 4.2 

1 

Total. 

269 

8 

3.0 

340 

8 

2.4 


* This table is baaed, in part, on 269 patients. Some patients had more than one oper 
on. 

t This table is based, in part, on 340 operations performed on 269 patients. 

Survival rale occording io sex 
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Years afler ireaimenT 

Fig. 1. Survival rate for patients who have unilateral branched renal calculi, according 
to sex. 

LATE RESULTS 

In an effort to determine the various factors which influence late results in 
the treatment of branched calculi, survival rates for these patients were deter¬ 
mined according to numerous different factors. Only those which seemed to 
have clinical significance will be discussed. 

Sex. For reasons which are not completely apparent, it was observed that 
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in general the ultimate prognosis for the patient who has a branched calculus, 
regardless of the type of treatment employed, was more favorable for women than 
for men (fig. 1). Lower mortality and mortality rates for women as compared 
with those for men have of course been noted in many other conditions. In 
regard to all cases of branched renal calculi, whether unilateral or bilateral and 
whether treated by nonoperative or surgical methods, there is a consistent dif¬ 
ference in the late results obtained in men and women, the latter having the 
more favorable prognosis. 

Unilateral and Mlalcral stones. E,\cept in the case of a branched stone in a 
solitary kidney, bilateral calculous disease usually involved a greater risk for 
Survival rate according to type of stone 



6 7 8 9 10 1) IS 13 14 15 

Years after treatment 

Fig. 2. Survival rate for patients with branched renal calculi, according to unilateral or 
bilateral existence of stones. 


the patient’s longevity than a unilateral stone. Thus, in figure 2, it is readily 
apparent that the patient who has a unilateral branched stone has a greater 
chance of survival than the patient who has bilateral stones. It is apparent also 
that the patient who has a branched stone on one side and an unbranched stone on 
the other side has a better prognosis than the patient who has a branched stone 
in each kidney. Obviously, a branched type of calculus, which perhaps fills the 
pelvis and most of the calyces, presents a more serious form of disease than does 
n single unbranched type of stone. 

Type of treatment. Survival rates vary significantly according to the type of 
treatment that is employed. In considering first the patient who has a unilateral 
branched stone, it is apparent from figure 3, that the best prognosis is afforded 
the patient who has a conservative operation performed. In contrast, the 
poorest prognosis e.\’ists when nonoperative treatment is employed. Nephrcc- 
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tomy is followed by results which he between those obtained by the two former 
methods of treatment. It is probably correct to mention that at least some of 
the patients in the nonoperative group were those who had a stone in a solitary 
kidney which was considered to be too extensively damaged to permit a con¬ 
servative operation. It should be realized that there is necessarily a certain 
selection of patients in each category of treatment so that the type of treatment 
given cannot in itself be considered the sole determining factor in the late result 
obtained. In some cases in which nonoperative treatment was employed, for 
example, the patient’s condition was such that surgical treatment seemed out 
of the question. 


Survival rale according lo type of irealmenl 



Fig. 3. Survival rate for patients with branched renal calculi, according to type of treat¬ 
ment. 

In the group of 144 patients in whom bilateral stones were present, at least 
one of which was branched in type, it is again apparent that the best results 
were obtained (fig. 4) in those patients in whom it was possible to do a bilateral 
conservative operation. Perhaps all the (hfferentiation in results shown in the 
graph (fig. 4) may not be too significant, but it does seem quite definite, for 
example, that removal of the stones from both kidneys affords a better outlook 
than that afforded by nonoperative treatment. 

The group of patients in whom bilateral branched renal calculi were present 
is too small to permit consideration of results obtained with various types of 
treatment longer than 5 years after operation. It is at once apparent (table 4) 
that the most favorable survival rates were obtained if removal of the stones from 
each kidney was accomplished. In contrast, the poorest results followed non¬ 
operative treatment. These facts seem to substantiate our belief that when 
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feasible the most desirable treatment for the patient who has bilateral bianched 
renal calculi is surgical removal of the stones. Palliative measures most often 
result only in progressive renal damage. 

Ihsccllaneous factors. In addition to the factors mentioned, certain others 
appear to influence prognosis for the patient who has branched renal calculi. 
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Fig 4 Survival rate for patients with bilateral renal calculi with a branched stone on at 
least one side, according to type of treatment. 


Table 4 Btlateral branched renal calculi* survival rates according to type of treatment 


TYPE 

or 

TKEATUENT 

PAHESIS IfBACED 

Total 

1 Lived beyond five years 

Number 

1 Per cent 

Nonoperative 

20 

10 

^ 60 

Other surgical procedures 

22 

15 

68 

Bilateral conservative operation 

21 

19 

j 95 

Total - 

63 ; 

44 

70 


Among these may be mentioned the amount of renal damage that exists at the 
time when treatment is instituted. Obviously, the patient who has had long¬ 
standing and progressive renal injury has a less favorable outlook for a good 
result than the patient who has had a relatively minor degree of damage to the 
renal parenchyma. In this regard the condition may be likened to that as¬ 
sociated ^vith a malignant lesion, as in general the earlier in the course of the 
disease that the diagnosis is established and treatment instituted the better is 
the prognosis. 
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From the Deparltnents of Urology and Anaesthesia, Queen Mary Veterans’ Hospital, 

Montreal, Canada 

In 1931 Wharton and Hughson reported 2 cases of intractable ureteral colic 
relieved by severing the sympathetic nerve supply. In 1934 Hepburn reported 
3 similar results. In 1934 Keyser published a paper on the mechanism and 
clinical management of pain syndromes in the upper urinary tract. In this 
paper he refers to 2 cases of ureteral colic which were treated by the injection of 
alcohol into the paravertebral sympathetic ganglia. In 1938 White reported a 
case in which spasm of the upper ureter was relieved for 1 hour b}’’ a s^unpathetic 
block of thoracic 12, lumbar 1 and 2. Permanent relief was obtained by dissec¬ 
tion of all the nerves surrounding the renal vessels and upper 3 cm. of the ureter. 
Trimble and Sanford in 1946 reported 1 case of bilateral renal colic and anuria 
following sulfadiazine therapy, relieved by lumbar sympathetic nen’-e block. 
They also report 1 case of ureteral calculus in which the colic was relieved by 
sympathetic block, and the stone passed spontaneously. 

Our interest in this subject arose when Ave Avere faced with the problem of 
providing relief of pain in a patient suffering from severe right sided ureteral 
colic, AA'hen he had already been greatly depressed by previous large doses of 
morphine. A plain roentgenogram and intravenous pyelograms shoAA'ed a 
calculus in the right midureter and a hydronephrosis on the right side. 

Consideration of the various morphine substitutes AA’-hich might be used did 
not appear to offer much hope. Since the afferent impulses from the ureter 
pass through the 11th and 12th thoracic, and 1st and 2nd lumbar sympathetic 
rami, it was decided to see what effect thoracolumbar sympathetic block would 
have upon the colic. 

Accordingly the s 3 Tnpathetic chain on the right side was blocked by the local 
injection of 2% procaine at the levels thoracic 11 and 12, and lumbar 1 and 2. 
Relief of pain occurred Avithin 2 minutes and the patient fell deeply asleep. 
Twelve hours later the colic returned but Aidth decreased severity. The sym¬ 
pathetic block was repeated and the patient obtained almost immediate relief 
of the pain. The folloAving day the patient had no pain. A plain roentgeno¬ 
gram revealed that the calculus had passed into the bladder. He subsequently 
voided the calculus without any difficulty. 

Being rather surprised and encouraged Avith this initial success, it was decided 
that subsequent cases of ureteral colic, in which the diagnosis of calculus had 
been confirmed and where the calculus was considered to be sufficiently small 
to pass, Avould be treated in a similar fashion. 

’ Read at annual meeting, American Urological Association, Boston, Mass., May 19, 

^^^“^Now of the Department of Anaesthesia of the Vancouver General Hospital, Vancouver, 
B.C. 
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feasible the most desirable treatment for the patient who has bilateral branched 
renal calculi is surgical removal of the stones. Palliative measures most often 
result only in progressive renal damage. 

Miscellaneous factors. In addition to the factors mentioned, certain others 
appear to influence prognosis for the patient who has branched renal calculi. 
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Fm. 4. Survival rate for patients with bilateral renal calculi with a branched stone on at 
least one side, according to type of treatment. 


TabIiE 4. Bilateral branched renal calculi: survival rates according to type of treatment 


TVTE 1 

or 

TBEATMENT 

1 

1 PATIENTS TSACED 

Total 

1 Lived beyond five years 

Number 

Per cent 

Nonoperative 

20 1 

10 

' 50 

Other surgical procedures 

22 ' 

15 

1 68 

Bilateral conservative operation 

21 1 

19 

05 

Total - 

G3 1 

44 

70 


Among these may be mentioned the amount of renal damage that exists at the 
time when treatment is instituted. Obviously, the patient who has had long¬ 
standing and progressive renal injury has a less favorable outlook for a good 
result than the patient who has had a relatively minor degree of damage to the 
renal parenchyma. In this regard the condition may be likened to that as¬ 
sociated wth a malignant lesion, as in general the earlier in the course of the 
disease that the diagnosis is established and treatment instituted the better is 
the prognosis. 
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Lntc results vary somcwJiat, depending on the type and amount of pain that 
has been present. TJius, the patient wiio has e.vpericnced dull pain has the 
best prognosjs, the priiknl ^Yho has colickT pain, tlie ne.vt best prognosis, and the 
patient u-ho has had no pain, the poorest outlook. Although the actual reasons 
for thc.se variations are not definite, it seems likely tliat they may be explained in 
t he foHou’ing manner. The p.aiiont who has no pain prob.abl 3 ' does not consult a 
physician until the calculous di.sense has been present a longtime and perhaps in 
some cjises not until sj^mploms of renal insufficiency superamne. Under these 
circumstances, an advanced degree of-rcn.al damage already has occurred at the 
time when treatment is undertaken. In contrast, the patient who has dull pain 
seeks medical attention earlier. As mentioned, the prognosis for the patient 
who lias a colllckj' type of pain lies between that for the one who has no pain 
and the one who experiences full pain. Perhaps this is true because although the 
patient who has a coliclcj' t 3 '’pe of pain ma 3 ' seek medical attention earl}', the 
occurrence of colick}' pain may indicate an acute obstruction which in itself is 
associated with some hazard and in addition causes a certain amount of renal 
damage. 

The e.xtent of p}’’uria may have some bearing on the ultimate prognosis al¬ 
though this is not too definite nor too easy to determine. Tiie extent of pyuria 
manifested fay a patient ^vith branched calculi may vary considerably from time 
to time 'which makes classification of patients according to extent of p 3 'uria dif¬ 
ficult. In general, those wth extensive infection have a somewhat less favorable 
prognosis than those who liave only a minimal amount of infection. 

Commcnl, Unfortunately, the recurrence rate of stone is high following 
removal of a branched renal calculus. In fact, one can even say that recurrence 
is the rule, rather than the exception. Despite this fact it is apparent from the 
present study that the ultimate prognosis is more favorable if the original stones 
are removed than if the}' are not removed. In some patients subsequent opera¬ 
tion for recurrent stones may bo necessary. In others, only small recurrent 
calculi may form and either they may pass spontaneously or remain for some 
time without growing and without causing significant renal damage. Elimina¬ 
tion of infection and establishment of good drainage from all parts of the Iddney, 
if possible, are important in prevention of recurrence. In om experience, hyper¬ 
parathyroidism is seldom associated with a branched type of renal calculus. As 
a general rule it is not our practice to treat recurrences surgically until it is 
evident that they are causing renal damage unless treatment must be instituted 
because of the severity of symptoms, which is unusual. By far the majority 0 
branched calculi are composed of calcium phosphate and carbonate, but oc¬ 
casionally a C3'stine, uric acid or other type of calculus may be encountere . 
Chemical analysis should always be performed on the calculus removed because 
of any possible information it might give in directing treatment to prevent 
recurrence. Our experience with the use of various solvent solutions has not 
been too satisfactory. 

It should be kept in mind that most patients ivith bilateral branched renal 
calculi already have serious reduction in renal function at the time when surgical 
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treatment is first undertaken. This may not be manifested by the ordinary 
tests of renal function and becomes evident only when some additional load is 
placed on the kidneys, such as that associated \vith a surgical operation. The 
renal reserve is seriously depleted in these patients and a full-blown renal in¬ 
sufficiency may become apparent during the early postoperative period. This 
manifestation is of course augmented by the immediate reduction of renal 
function which results from trauma to the kidney at the time of operation. 
One must detect postoperative renal decompensation at once and institute ap¬ 
propriate supportive therapy if operative mortality is to be kept at a minimum. 

The fact that a patient has gross renal inadequacy at the time when he is 
first seen does not necessarily mean that surgical treatment is out of the question. 
An effort should be made to determine the basis of the insufficiency whether 
it is dependent to a considerable extent on obstruction or to irreparable and 
irreversible damage to the renal parenchyma. ’ In the latter case, surgical treat¬ 
ment offers little; however, in the former case operation may be followed by a 
most gratifying result. Usually, as in most clinical conditions, a mi.xed picture 
e.xists and the surgeon must exert careful clinical judgment in reaching the 
decision for or against surgical treatment. 

SUMMARY 

A group of 382 patients seen in the years 1927 through 1940, all of whom had a 
branched calculus in one or both Iddneys, has been reviewed. Certain clinical 
aspects of these patients are discussed but most consideration is given to the 
treatment and late results that have been obtained. 

From this study it would appear that a branched renal calculus can be re¬ 
moved by nephrolithotomy with a reasonable operative risk. The results of 
surgical treatment are superior to those which follow nonoperative management. 
In general, the best results are obtained from conservative surgical treatment 
in which the stone or stones are removed but nephrectomy is not performed. 
Other factors which infiuence results are mentioned. 
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In 1931 Wharton and Hughson reported 2 cases of intractable ureteral colic 
relieved by severing the sympathetic nerve supply. In 1934 Hepburn reported 
3 similar results. In 1934 Keyser published a paper on the mechanism and 
clinical management of pain syndromes in the upper urinary tract. In this 
paper he refers to 2 cases of ureteral colic which were treated by the injection of 
alcohol into the paravertebral sympathetic ganglia. In 1938 White reported a 
case in which spasm of the upper ureter was relieved for 1 hour by a sympathetic 
block of thoracic 12, lumbar 1 and 2. Permanent relief was obtained by dissec¬ 
tion of all the nerves surrounding the renal vessels and upper 3 cm. of the ureter. 
Trimble and Sanford in 1946 reported 1 case of bilateral renal colic and anuria 
following sulfadiazine therapy, relieved by lumbar sympathetic nerve block. 
They also report 1 case of ureteral calculus in which the colic was relieved by 
sympathetic block, and the stone passed spontaneously. 

Our interest in this subject arose when we were faced with the problem of 
providing relief of pain in a patient suffering from severe right sided ureteral 
colic, when he had aheady been greatly depressed by previous large doses of 
morphine. A plain roentgenogram and intravenous pyelograms showed a 
calculus in the right midureter and a hydronephrosis on the right side. 

Consideration of the various morphine substitutes which might be used did 
not appear to offer much hope. Since the afferent impulses from the ureter 
pass through the 11th and 12th thoracic, and 1st and 2nd lumbar sympathetic 
rami, it was decided to see what effect thoracolumbar s 3 mpathetic block would 
have upon the colic. 

Accordingly the sympathetic chain on the right side was blocked by the local 
injection of 2% procaine at the levels thoracic 11 and 12, and lumbar 1 and 2. 
Relief of pain occurred within 2 minutes and the patient fell deeply asleep. 
Twelve hours later the colic returned but with decreased severity. The sym¬ 
pathetic block was repeated and the patient obtained almost immediate relief 
of the pain. The following, day the patient had no pain. A plain roentgeno¬ 
gram revealed that the calculus had passed into the bladder. He subsequently 
voided the calculus without any difficulty. 

Being rather surprised and encouraged vath this initial success, it was decided 
that subsequent cases of ureteral colic, in which the diagnosis of calculus had 
been confirmed and where the calculus was considered to be sufficiently small 
to pass, would be treated in a similar fashion. 

1 Read at annual meeting, American Urological Association, Boston, Mass., May 19, 
1948. 

^ Now of the Department of Anaesthesia of the Vancouver General Hospital, Vancouver, 
B.C. 
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In order to evaluate this method of treatment, it is considered to be of more 
value to report all the cases that have come under the care of the authors rather 
than only those treated in the Militaiy Hospital. Fifteen cases are presented. 

TECHNK3UB OF TIIOR,lCOLUJIDAR SIIIPATHCTIC BLOCK FOR URETERAL COLIC 
The technique foi blocking the sympathetic chain is that described by Labat 
with a few modifications of our own 




Fig 1 Shoeing landin.arts iiiiti technique of injection into lumliiir syinpntlietic ch.nn 
Ten cubic centimeters of 2 jier cent procaine is injected atoacli selected level (Tli 11,12, and 

LI). 

The patient is placed in a prone position anti pillows placed under the ab¬ 
domen to fle-N the back. The spinous processes of D.12 L.l and 2 are found. 
Skin wheals are raised on the affected side, 4 cm. lateral to the processes (4 cm. 
is approximately the breadth of two fingcis in the average male). A No. 22, 
10 cm. needle (15 em. in stout patients) with a movable rubber marker is in¬ 
serted through the skin wheal to strike the transverse processes. The lubber 
marker is then set on the needle 5 cm. above the skin. The needle is with- 
diawn very slightlj-, slipped above Die transvei'sc proce.ss and rein‘-crtcd until 
the marker reache.s the skin. The needle point is now 5 cm. anterior to the 
transverse process and veiy close to the sympathetic chain. Five to 10 cc of 
2 per cent procaine is then injected through each needle at the above mentioned 
levels. (Sec figure 1.) 



206 


j. T. Maclean, j. j. cakroll and h. b. graves 


The procedure is easily done and after a little experience is practically pain¬ 
less to the patient. If the block is successful, thei-e -will be complete relief of 
colic v'ithin a few minutes. 

We have measured a large nuraljer of lumbar vertebrae, and have found that 
in all adults the distance from the posterior surface of the transverse process to 
the anterolateral surface of the bod}’-, whez-e the s 3 ’-mpathetic chain lies, is always 
very close to 5 cm. Therefore, -we no longer follow Labat’s technique of sliding 
the needle along the side of the body until the needle is felt to have reached the 
anterior surface. This was a painful and rather inaccurate method. 



Fig. 2. Case 2. Showing obstruction of right ureter by calculus at pelvic brim with dila¬ 
tation above. Colic was completely relieved by sympathetic blocks but position of calculus 
was unaltered. Ureterolithotomj' was required. 

RESULTS OP TRE.VTMENT 

It will be seen from tables 1 and 2 that of the 15 patients treated, 13 had 
colic at the time of administering the sj'mpathetic block. All 13 cases obtained 
complete relief of the colicky pain within a few minutes after the local injection 
of 2 per cent procaine into the thoracolumbar sympathetic chain on the affected 
side. 

Lapides states that “tonus and zliythmic contraction of the intact human 
ureter are entirely independant of the centi'al nervous system including the 
autonomic nervous system and all its ganglia”. He states that ureteral peri¬ 
stalsis remains vigorous despite the inactivation of its total nerve supply by 
procaine spinal anesthetic. Oui' findings do not conflict with those of Lapides, 
but do indicate that S3’mpathetic block provides complete relief of pain in cases 
suffering from ureteral colic. 

In 15 cases treated, the calculus passed spontaneous!}^ in 8 (53.3 per cent) 
\vitiiout further treatment. One was retileved with the stone basket. It 
might be reasoned that the calculi would have passed spontaneously without 
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the sympathetic block. This may be true, but it is a fact that in 4 of the 8 
cases (50 per cent) in which the calculus did pass spontaneously, previous Id- 


Table 1 


CASE NO.. 

1 

2 1 3 1 4 

5 

1 ‘ 

7 

8 

1 ^ 


11 

1 

13 1 14 

15 

Age. 

32 

28j 30| 27 

27 

i 

26 

54 

j 32 

1 


1 


1 


Roentgenogram. 

? 

4- 


? 

1 

+1 

+: 

+ 

+, 

+ 

+ 

+ 

+ 

+ 

Side 

Right. I 

Left. I 

M 

i 

L 

i 

1 

j 

L 

i 

L 

L 

5 

L 

1 

a 

i 

L 

i 

u 
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L 

5 

i 

1 

M 

i 

L 

J j 

M 

J 

M 

i { 

M 

i 

Previous instrumental attempts^ 



1 




3 

1 

i 1 

2 

1 





Pain relieved by block . 

+ 

+ 

+ 

+ 

+ 

B 

+ 

0 

+1 

+1 

+ 


+ 

+1 

+ 

Passed calculus . 

i 

1 


+ 

+ 


+ 



+1 

B 

+1 

+ 

+1 

rg 

Ureterolithotomy. 


+ 

1 + 



+ 


+i 

+1 1 1 



i 



Note: 

M—^liddle 
L—Lower 
U—Upper 
B—Basket 
Ijj—Unaltered 
0—^None. 


Table 2 



NUUBEZ or CASES 

PES CENT 

Site of calculus 



Upper i . 

1 

6.5 

Middle i . 

c 

40 

Lower i. 

8 

33.3 

Complete relief of pain with block (13 cases). 

13 

100 

End result 



Passed calculus spontaneously. 

8 

53.3 

Instrumental removal. 

1 

6.5 

Ureterolithotomy. 

5 

33.3 

Unchanged... 

1 

6.5 


strumentation had failed to retrieve the calculus. We arc not in a position to 
say whether peristalsis in the ureter was altered, although it was our impression, 
clinically, that the sympathetic block hastened and facilitated the passage of 
the calculi in some cases. This would imply that the calculus was small enough 
to pass, and was not embedded in mucous membrane. 
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was brought to the operating room for cystoscopic examination and retrograde 
pyelograms. It was found that the right ureteral obstruction had been com¬ 
pletely relieved, the patient evidently had passed the calculus during the night. 
There has been no recurrence of symptoms. 

• Case 6. Diagnosis: Left ureterolithiasis. G. W., aged 20 years, was ad¬ 
mitted to the Queen Mary Veterans’ Hospital on January 10, 1947 with the 
following history. In the first week of December 1946, he had noticed that his 
urine was red on two ocasions, but there were no clots, and he blamed the dis¬ 
coloration on some medicine he had taken for a cold. On January 2, 1947, he 
felt a very sharp, colicky pain in his left lower quadrant. The pain radiated down 
to his genitalia and up behind his ribs. The pain lasted 1 hour. Similar attacks 
occurred on January 4 and 9, lasting about 4 hours. He had another recurrence 
on January 10, the pain lasting the whole day and he was admitted to the hospital. 

A roentgenogram revealed 2 small calculi in the lower pole of the right kidney, 
and a large calculus in the middle third of the left ureter. The urine was positive 
for blood. An intravenous pyelogram on January 13, 1947, revealed that the 
two small calculi on the right side were in the lower and minor calyces of the right 
kidney. There was a large calculus in the left ureter, 2^ inches belowthe uretero- 
pelvic junction vdth a dilated ureter proximal to the calculus. 

A left thoracolumbar sympathetic block with 2 per cent procaine was done at 
sites T 11,12 and L 1 and 2 on January 13,1947 with complete relief of pain, but 
no alteration in the position of the calculus. Left ureterolithotomy was done on 
January 15,1947. Convalescence was uneventful and the patient was discharged 
from hospital on February 17, 1947. 

Comment: Sympathetic block on this patient did not alter the position of the 
stone. It was felt that the stone was too large to pass spontaneously and had 
become impacted. 

Case 7. Diagnosis: Left ureterohthiasis. J. L. B., aged 26 years, had been 
admitted to the hospital on January 22,1947, complaining of colicky pain in the 
left loin of 5 days’ duration. The history dated back to June 1945, since which 
time he had had recurrent attacks of colicky pain in the left loin. He had been 
in the Queen Mary Veterans’ Hospital in October and November 1946, where a 
diagnosis of left renal calculus in the left superior calyx had been made. 

A roentgenogram on admission in January 1947 showed the calculus to be situ¬ 
ated at the mid-ureter (fig. 3, A). On January 31, the ureter below the calculus 
was dilated and an attempt made to remove the stone instrumentally. On Feb¬ 
ruary 4, 1947, he felt a dull pain in his left loin and had some hematuria. A 
roentgenogram taken the following day showed the calculus to have passed almost 
down to the bladder (fig. 3, B). Intravenous pyelograms on February 20 showed 
delayed excretion, up to 1 hour in the left kidney; the calculus still being present 
in the lower ureter. Following this, he was taken to the cystoscopic room on 
three different occasions where attempts to dilate the distal end of the ureter and 
remove the stone were unsuccessful. It was possible to get above this stone for a 
distance of only 3 cm. On March 13,1947, a sympathetic block was done on the 
left side at sites L 1, 2 and 3 with 2 per cent procaine. Four hours after the block 
the patient voided the stone without any discomfort. Subsequent films showed 
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no calculus in the left kidnei', ureter or bladder. He was discharged from hos¬ 
pital on March 18, 1947 as cured and fit to work. 

Cases. Diagnosis: Right ureterolithiasis. A. S., aged 54 j'ears, had suffered 
from recurrent attacks of colickj' pain in his right flank for G months. He was 
admitted to the Queen Mary Veterans’ Hospital in April 1947. An intravenous 
pj'elogram series on April 5 revealed a bifid right ureter and a calculus at the 
junction. 

An attempt to remove the calculus by cystoscopj' on April 8 was unsuccessful. 
Thoracolumbar sympathetic blocks on the right side at sites L 1, 2, 3 and 4 with 
2 per cent procaine which were done on April 9 and 10, did not affect the position 
of the calculus. Cystoscopy was repeated on April 21, 1947 and the calculus 
moved about 2 inches. Another thoracolumbar block was done on April 22, 
1947. The position of the calculus remained unchanged. 



Fig. 3. Case 7. A. left, shoeing position of calculus in left midureter on admission to 
hospital. 5, right, five days later, showing calculus in left lower ureter. Repeated 
attempts to move this instrumcntally were unsuccessful. Calculus passed spontaneously 4 
hours after thoracolumbar sympathetic block. 

Comment: Thoracolumbar sj’mpathetic bloclts had no effect on the position 
of the calculus in this case. 

Cose S. Diagnosis: Left ureterolithiasis. J. B., aged 32 years, e.\-perienced 
acute abdominal pain on September 15, 1947. Examination revealed a left 
ureteral calculus at the midureter, confirmed by a plain roentgenogram and intra¬ 
venous pj'elogram series. 

Two left thoracolumbar sympathetic blocks with 2 per cent procaine were done 
on September 24, 1947. There was complete relief of pain, but the stone failed 
to move, and it was thought th.at the stone was impacted. Ureterolithotomy 
was done on September 25, 1947. 

Comment: Thoracolumbar sympathetic blocks relieved the patient’s pain, 
but did not alter the position of the calculus. 

Case 10. Diagnosis: Right ureterolithiasis. Mrs. D. was .seen in October 
1947. A calculus was lodged at the right uretciovesical junction, associated with 
severe colic and hematuria. Two attempts to remove the calculus instrumcnt¬ 
ally at cystoscopy had been unsuccessful. 

On October 14, 1947 the right sympathetic chain was blocked with 2 per cent 
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procaine at levels D 12, L 1. There was immediate relief of colic and the stone 
passed spontaneously within the next 24 hours. There has been no recurrence 
of her complaints. 

Case 11. Diagnosis: Left ureterolithiasis. Mr. H. was seen in October 1947, 
complaining of general malaise for 6 days, acute pain in left flank radiating to the 
left testicle, and nausea and vomiting for 4 days, frequency and dysuria for 7 
days. A roentgenogram showed a calculus in left ureter at level of L 3-4. 

The left sympathetic chain was blocked at levels D 12, L 1 and 2, with imme¬ 
diate relief of all complaints. However, the calculus passed only as far as the 
ureterovesical junction, from where it was instrumentally removed a month later. 

Case 12. Diagnosis: Right ureterolithiasis. Mr. H. was admitted to the hos¬ 
pital, complaining of severe colic-like pain in the right costovertebral angle. 



Fig 4. Case 12. A, left, showing position of calculus in right lower ureter about 2 
inches from bladder. Patient had had colic for 1 week B, right, showing absence of 
calculus 3 days after block of sympathetic chain Calculus was passed spontaneously. 

radiating down to the right groin, thigh and testicle, of 18 hours’ duration. A 
roentgenogram showed a right uieteral calculus about 2 inches from the bladder 
(fig. 4, A). 

The sypathetic chain tvas blocked at levels D 12, L 1 and 2, with immediate 
relief of complaints. The stone was passed 3 days later without discomfort 
(fig. 4, B). 

Case 13. Diagnosis: Left ureterolithiasis. Mr. M. was seen in November 
1947. He gave a history of ureteral colic of 2 days’ duration tvith roentgeno- 
graphic evidence of a small calculus in left ureter at level of L 3. 

The left sympathetic chain was blocked vdth 2 per cent procaine at levels D 
12 and L 1. 

Following the block, there was immediate relief of colic. His urine was col¬ 
lected and strained but the stone was not found. Roentgenograms taken the 
following day showed no evidence of the calculus and it was assumed that it had 
passed. In the ensuing 5 months he has had no recurrence of his complaints. 
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Case 14- Diagnosis: Left ureterolithiasis. Mr. IV. was seen in November 
1947. He complained of severe colic in the left side of 24 hours’ duration. 
Roentgenograms showed a large calculus in his left miduieter, opposite the 
transverse piocess of the third lumbar vertebra (fig. 5, A). 

The left sympathetic chain was blocked nith 2 per cent procaine at levels 
D 12 and L 1. 

Within a few minutes theie was complete relief of his pain. He was returned 
to the ward and advMsed to drink as much fluid as possible. An attempt was 
made to collect and strain his urine brrt he was not very cooperative and the 
stone was not found. However, he had no rectrrrence of his colic and x-rays 
taken the followrng day showed the stone to be absent (fig. 5, B). In the ensuing 
5 months there has been no recunence of his complaints. 



Fig. 5. Case 14 A, left, plain roentgenogram on admission, shoeing calculus opposite 
transverse process of the 3rd iumbar vertebra on left side, B, right, plain roentgenogram 
taken 24 hours after sympathetic biock, showing that calculus has passed. 

Case Id. Diagnosis; Left ureterolitliiasis. Mr. C. was seen in November 
1947. He complained of severe left lower quadrant colic and hematuria. A 
roentgenogram showed 2 pea-sized calculi in the left ureter at level of L 3 and 2 
larger ones in the kidney pelvis. A diagnosis of left ureteral colic and ureter o- 
lithiasis was made. 

The left sympathetic chain was blocked with 2 per cent procaine at levels T 12 
and L 1 and 2. Within a few minutes there was complete relief of pain. He was 
returned to his ward in Fowler’s position and orders were left for forced fluids. 
Following the sympathetic block this man had no further complaint of colic. 
However, he did not pass his stones. On cr'stoscopic c.xamination 1 week later, 
a ureteral catheter was passed re.adily to the kidney pelvis without evidence of 
obstruction. A pyelogram done at this time showed the calculi to be still present 
in both the ureter and kidney pelvis. He has Irad no recurrence of his complaints 
in the ensuing five months. 
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Comments: The colic in this case was relieved by sympathetic block. The 
position of the calculi was unchanged. 

CONCLUSIONS 

A technique for the relief of pain in ureteral colic by thoracolumbar sympa¬ 
thetic block is presented. 

In all 13 cases in which colic was present at the time of administering the 
sj^mpathetic block, the relief of pain was complete and occurred within a few 
minutes. Of the 15 in which a calculus was present, 8 (53.3 per cent) passed the 
calculus spontaneously, and 1 was obtained with the stone basket. Of these, 4 
(50 per cent) had had previous unsuccessful instrumentation. 

In cases of ureteral calculus in which the calculus is considered to be of a suffi¬ 
ciently small size to pass down the ureter, it is thought that sj’-mpathetic block 
as well as giving complete relief of pain, may facilitate passage of the calculus. 
A sympathetic block does not commit one as to what the future treatment shall 
be in anj'- given case. 

Many of the private patients have been treated on an ambulator3'- basis. 
Thej’’ have the S3’'mpathetic block perfoi’med at the hospital in the morning, and 
then go home. They may spend the rest of the day as thej’’ ivish, being only 
moderatelj’’ restrained in their activities. 

Medical Arts Bldg,, Montreal, Canada. 

REFERENCES 

De Bakey, ^t.: Technique of lumbar sympathetic trunk injection. Bull. U. S. Army, M. 
Dept., No. 73; pp. 23-28, 1944. 

Heebtikn, T. N.: Denervation and displacement of the ureter for exaggerated renal colic. 
New Eng. J. filed., 210; 1255, 1934. 

Keysbr, L. D.; Pain syndrome in the upper urinary tract. South Med. J., 29: 953, 1936. 
Lab.at, G.: Regional Anaesthesia: Its Technique and Clinical Application. Philadelphia. 

W. B. Saunders Co., 1930, 2nd ed., p. 567. 

Lapides, j. Physiology of intact human ureter. J. Urol., 69: 501, 1948. 

Mexdel, F.: Paravertebral Block. New York: Grune and Stratton, 1947, pp. 83-86. 
Trimble, I. R. axd Sanford, M. C.: The relief of renal colic and renal suppression; pre¬ 
liminary report. J. Urol., 66; 4, 1946. 

Wharton, L. R. and Hughsox, W.: Denervation of the ureter; a new operation for cure of 
persistent painful ureteral spasm; report of cases. J. Urol., 26:145,1931. 

White J C. Axm Smithwick, R. H.: The Autonomic Nervous System. New York; Mac¬ 
millan Co., 1941, 2nd ed., p. 3S4. 



The JoTTBNAIi OF Uroloqt 
Vol. 61, No. 2, February 1949 
Printed tn V.S.A. 


DISCUSSION 

Dk. Linwood D. Keyber (Roanoke, Yb,.): Dr. MacLean and his colleagues 
have presented an excellent contribution to the treatment of ureteral colic and 
stone. I am particularly interested because I have used a somewhat similar 
procedure with increasing frequency since 1930, when I began to apply the tech¬ 
nique of Labat in treating colic and pain in the upper urinary tract. However, 
most of my cases were treated for noncalculous pain syndromes, ureferospasm 
and so-called ureteral stricture. With good blocking of the splanchnic nerves 
or rather of the ganglia which supply them, we may achieve a remarkable relief 
of pain. We keep a tray set up for this purpose in our hospital supply room and 
if a patient comes in with renal or ureteral colic, thoracolumbar block is one of 
our first considerations. 

The method has not been used alone for treatment of ureteral calculi but as an 
adjuvant to passage of catheters by cystoscopy. After Dr. MacLean’s report 
we shall certainly want to see if many of these ureteral calculi will pass sponta¬ 
neously with this type of anesthesia and the ureteral relaxation which ensues. 

In dilating spastic ureters or passage of catheters beyond calculi in the lower 
ureter, sympathetic block is of great value. The ureteral orifices frequently lie 
open and the passage of one or more catheters is usually achieved more easily 
than with any type of anesthesia previously used. 

In oases when we contemplate denervation of the renal pelvis and ureter, pre¬ 
liminary sympathetic block well performed may give an idea of what may be ex¬ 
pected from such an operation, it taken with other criteria such as urography 
and the elimination of orthopedic, gastro-intcstinal or other possible pain produc¬ 
ing pathological changes. The method is with modifications being widely used 
by orthopedic, general and neurologic surgeons. 

Sympathetic block is not without some hazards, several of which may be men¬ 
tioned. The dura extends along the nerve roots a variable distance within the 
intervertebral foramina and can be punctured if one hugs the vertebral body too 
closely in inserting the needle. Aspiration before injection of the solution should 
be meticulously observed in order to prevent a massive spinal anesthesia with 
attendant disaster. Again the injection of 20 to 30 cc of 1 or 2 per cent novocaine 
at the site of the sympathetic ganglia affords ready absorption in some patients 
from a wide area. Some of them will develop pallor, weak and rapid pulse, shal¬ 
low respiration and a drop in blood pressure. Occasionally they may require 
immediate resuscitation with oxygen, intravenous glucose, and cardiorespiratory 
stimulants. For this reason we prefer to have the patient in a hospital and do 
not carry out the procedure in the office. Also we divide the dosage, waiting at 
least 10 minutes after the injection of the first 10 co to note the patient’s reaction. 
To date we have had no serious reactions but we have had on several occasions a 
few an.xious moments which make us treat the procedure with respect. 

One slide presented shows the innervation of the kidney pelvis and ureter and 
the relation of the aorticorenal and lu-eteral plaxuses to the sympathetic chain. 
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A second slide shows the posterior splanchnic block of Kappis, as modified by 
Labat. As it involves the impingement of the needle against the vertebral body 
and withdrawal and reinsertion until the needle passes this body, it is, as Dr. 
MacLean has pointed out, a rather painful procedure and one we now rarely use. 

Another sHde shows the technique of Ochsner and De Bakey, one Avhich we 
prefer because of less attendant pain and which is similar to that described by our 
essayists. 

On the whole my experience with sympathetic block for renal and ureteric pain 
has been satisfactory. Pain is almost immediately relieved, the anesthesia lasts 
for a number of hours and the intensity of the pain is diminished for a longer 
period. The relaxation and anesthesia of the ureter are remarkable and much 
better than that achieved with spinal or general anesthesia. 

The remarkable number of cases in which calculi have passed without catheter 
manipulation, as reported by Dr. MacLean, would certainly justify more exten¬ 
sive trial of the procedure he has so well described. 

Dr. PAtrii J. SoLET (Hempstead, L. I., N. Y.): I want to take only a minute 
to relate an experience which we had with thoracosympathetic block. We had 
a patient who had anuria and, after tiying many forms of therapy, we called in 
a neurosurgeon to do a thoracos 3 nnpathetic block. He was a thoroughly compe¬ 
tent man. He placed the needle in the customary way and injected about 16 cc 
of 2 per cent novocain, and within 3 minutes the patient was dead. 

We believe that the reason for this accident was that he injected it into the 
vein directly. The anatomy there is such that immediately anterior to the lum¬ 
bar vertebra there is a rich system of veins. It drains the lumbar region having 
connection with the inferior vena cava and it also drains into the azygous system 
which is its equivalent in the thorax. 

I mention this experience for what it may be worth to those doing thoracosym¬ 
pathetic block. It would seem that the procedme is not without danger. 

Dr. John T. MacLean (Montreal, P. Q.): I wish to thank Dr. Keyser and 
Dr. Soley for their discussion. I neglected to say that the amount of anesthetic 
we have been using is usually 5 to 10 cc of 2 per cent procaine at each of the se¬ 
lected levels. So far we have had no bad effects whatsoever, and do not hesitate, 
once the anesthetic is given, to get the patient up off the table and have him 
walk, if he so desires. I should have stated that Drs. Carroll and Graves are 
highly skilled anesthetists and have given all the anesthetics in the cases reported. 
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CLINICAL INTERPRETATION OF PYELO-URETERAL DILATATION 
OF PREGNANCY BASED UPON EXPERIMENTAL STUDIES* 
RALPH H JEImKINS and G van WAGENEN 

From the Department of Surgeriu Section on Urologyt and the Department of Obstetrics and 
Gynecology^ Yale University School of Medicine^ and the Grace New Haien Community 
Hospital^ New Havenf Conn 

Pyelo ureteral dilatation, uhich occurs m about 95 per cent of first pregnancies, 
IS considered to be the predisposing cause of pyehtis of pregnancy The early 
explanation of these changes in the pelvis and ureter was that the cause is 
mechanical in nature, having to do mth the anatomical relationships of the 
enlarged uterus within the pelvic bnm The close proximity of the base of the 
bladder to the enlarged cervix and uterus was thought to exert pressure on the 
ureter and to cause an ureteral obstruction For three quarters of a century 
this explanation was considered an adequate one, and most text books still 
acquiesce this explanation Other observers have entertained the new con¬ 
cept of hormones as a factor in causing atonj of the ureter durmg pregnancy 
They feel that simple mechanical obstruction cannot be the whole cause of 
ureteral dilatation under these circumstances 
The wnters (1939) have shown that ureteral dilatation occurs m the Rhesus 
monkey just as in the human This was demonstrated by means of intravenous 
urograms m the later months of pregnancy Other cntical data m the physi¬ 
ology of reproduction in this species are also strikingly similar to those of women, 
for example, the length of the menstrual cycle m this monkey is 28 days, and the 
6 months gestation penod (108 days) is longer than in other laboratory ammals 
Experimentally it has been shown in our laboratory that the fetus can be 
absent for the greater part of the normal length of gestation without interrupting 
the physiological state of piegnancy (van Wagcnen and Newton) In extension 
of this work in 1939 xve showed that if the fetus alone is remoxud by abdominal 
hysterotomy, the placenta remaimng functional in the uterus, the unnary tract 
retained the characteristics of the pregnant condition Wlien the operation is 
performed in the latter part of pregnancy, after the ‘hydro ureter of pregnancy’ 
has been estabhshed, the dilatation may be seen to persist and ex en to progress 
This occurs in spite of the fact that thexxeightand size of uterine contents have 
been diminished far below that which had been attained before obvious dilatation 
of the ureter has occurred MTien the fetus is removed in the early half of preg¬ 
nancy the hydro ureter can anse and be maintained until the placenta is spon¬ 
taneously expelled at a time compatible xxith the birth of a viable infant This 
even further disqualifies the w eight and size of the uterus wath its contents as 
the cause of ureteral dilatation 

In a recent publication (1948) we reported some results from a study of sexeral 
hundred pregnancies in the monkey We found three instances in w hich there 
was spontaneous death of the fetus while the placenta remained hormonally 

* Read at annual meeting, American Urological Association, Boston, Mass , Maj 18, 
1918: 
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active. Ureteral dilatation was demonstrated in each of these animals. These 
cases of spontaneous death of the fetus parallel our earlier experiments, in which 
the fetus alone was surgically removed during pregnancy. Thus, pyelo-ureteral 
dilatation of pregnancy is dependent upon the endocrine function of the placenta 
maintaining the ph3^siologicaI state of pregnancy, independent of the continued 
presence or life of the fetus. 

Those observers who adhere to the mechanical cause of ureteral dilatation of 
pregnancy continue to ask many questions which are difficult to answer. We 
are frequently asked: “Why is the dilatation more frequent and greater in the 
right ureter than the left?” Our answer is that we do not know, but it is known 
that in the majority of pregnancies dilatation occurs in both ureters and in some 
cases only the left ureter is involved. Another favorite query, “How can you 
expect to have an organ the size of the uterus after the fourth month in the pelvic 
cavity of a woman without showing some pressure upon the ureters?” Our 
answer to this question would be that ureteral dilatation is not associated with 
eveiy pregnancy and it is common not to have dilatation after the second preg¬ 
nancy. This brings up the question as to whether hormonal treatment is of 
any value in these cases. In a previous paper (1943) we spoke briefly of some 
negative results in the experimental use of various hormones. However, Boland 
(1943) has been able to demonstrate increased tone of the ureter following ad¬ 
ministration of stilbestrol in a few cases when treatment was started 48 hours 
after delivery. We are reluctant to recommend hormonal therapy, but the 
study of this field is still in its infancy and with our present basic knowledge it 
is hoped that further investigation wiU lead to the use of helpful therapy. 

In 1943 we presented an experimental study of pyelo-ureteral dilatation in 
successive pregnancies in the monkey. It was found that the greatest dilatation 
occurred in the first pregnancy and that there was a decrease in the size of dilata¬ 
tion in each succeeding pregnancy. Prather (1943) discussed this paper, and 
showed on the screen before the meeting several series of x-ray films from succes¬ 
sive, normal pregnancies in women. These cases demonstrated that the dilata¬ 
tion of the renal pelvis and upper ureter does not increase, but rather tends to 
become less in each subsequent pregnancy. He concluded that the anatomical 
findings in monkeys are consistent with the changes we see in obstetrical pa¬ 
tients. 

MacLean and Deming (1943) reported a series of 68 cases of infection in 
pregnancy. They found that nearly two-thirds of aU cases of infection occurred 
in the first and second pregnancies. These and other studies substantiate our 
original statement that if our experimental findings are consistent noth human 
pregnancy, infection should be much less frequent after the first pregnancy. 
This is due to the fact that upper urinary tract drainage is improved after the 
first pregnancy. 

What is the clinical value of this experimental work? Its value is to warn us 
that most urinary tract complications of pregnancy will occur in the first preg¬ 
nancy. Previously unrecognized congenital anomalies and other pathologic 
lesions may be aggravated by the urinary tract stasis in pregnancy. With this 
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knowledge, we recommend the study ot the upper urinary tract before pregnancy. 
If this is not possible intravenous urograms should be done early in the first 
pregnancy. Thus we should be able to anticipate trouble before it arises and 
make pregnancy safer by appropriate therapeutic measures. 

The understanding of the physiological reaction of the pelvis and ureter in 
successive pregnancies is of great assistance in the treatment of second and third 
pregnancies in women, who previously developed pyelitis in their first pregnancy. 
The opinion was generally held that if the first pregnancy were complicated by 
pyelitis the second pregnancy, when allowed to continue, would be associated 
with more serious complications. Unfortunately this opinion is still held by 
many. We may now predict that, in a second or third pregnancy, complications 
are less likely to develop, provided there is no pathological lesions of the upper 
urinary tract. Our clinical experience in treating these cases has confirmed this 
statement. 


CONCLUSIONS 

The physiolo^cal pyelo-ureteral dilatation of pregnancy is dependent upon 
the endocrine function of the placenta. 

Most upper urinaiy tract complications occur in the first pregnancy, because 
stasis is greater at this time. Previously unrecognized congenital anomalies, 
which are frequent, and other patholo^c lesions may be aggravated by the 
urinary tract stasis during pregnancy. With this knowledge, we recommend the 
study of upper urinary tract, by intravenous urograms, before pregnancy. If 
this is not possible intravenous urograms should be done early in the first preg¬ 
nancy. Thus wo should be able to anticipate trouble before it arises, and make 
pregnancy safer by appropriate therapeutic measures. 

Due to the fact that upper urinary tract drainage is improved after the first 
pregnancy, we may now predict that complications are less likely to develop in a 
second or third pregnancy provided there is no pathological lesion of the upper 
urinary tract. Our clinical experience in treating these cases has confirmed this 
statement. 
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DISCUSSION 

Dr. a. Keller Doss (Fort Worth, Texas): We are again indebted to Dr. 
Jenkins and Dr. van Wagenen for bringing to our attention the effect of the 
hormone state for the pregnant woman on the ureter. 

There seems to be sufficient evidence in the literature to support the thesis 
that pyelo-ureteral stasis accompanying pregnancy stems from two factors: 1) 
dynamic, in which there is atony and diminished peristalsis of the ureter in¬ 
cidental to hormonal influences encountered in pregnancy; and 2) mechanical, 
owing to the presence and relative position of the enlarged uterus pressing upon 
atonic ureters. 

That pyelo-ureteral dilatation is most marked in the primipara is generally 
accepted. This, as suggested by Hundley, et al., may well result owing to better 
tone of the abdominal musculatm-e which, in turn, accentuates the pressure of 
the enlarged uterus on the ureters. It might be further expected that ureteral 
dilatation in the multipara, even though some degree of ureteral dilatation re¬ 
sulted from preceding pregnancies, would become less marked as the number of 
pregnancies increase owing to abdo m inal wall relaxation, therefore lessening the 
factor of ureterine pressure. 

Since the degree of obstruction is greatest in the primipara, it is natural to 
expect a greater incidence of pyelonepluitis in this group, for stasis in the urinary 
tract is but a ticket to infection. 

Dr. Jenkins has pointed out that an excretory urogram, if not a thorough¬ 
going genito-urinary investigation, would assist greatly in the prevention or at 
least in the management of genito-urinary problems which frequently arise to 
complicate gestation in the primipara. With this noble aim I am in full accord, 
yet there is much missionary work which must be done to convince the obste¬ 
trician and newly wed alike that a vuologist must be consulted either prior to 
pregnancy or early in the first trimester. 

Fortunately, infection in the “upper urinary tract,” even in the presence of 
stasis, does not pose the problem it once did before the discovery and general use 
of chemotherapeutic and antibiotic agents. 

Dr. Nelse F. Ockerblad (Kansas City, Mo.): This work of Dr. Jenldns and 
his group is extremely important, and I want to commend his industry in pur¬ 
suing the subject. I feel that he has proved the hormonal theory of dilatation 
of the ureter in the pregnant state. 

I wish to make one observation and that is, the younger the pregnant woman, 
the greater the amount of widening of the ureter. 

Just because we have antibiotics and other means of combating infection, is 
no reason why we should consider the subject as completely solved. I hope that 
out of this work will come an antidote to the hormonal disturbance which causes 
the widening. 

Dr. John T. MacLean (Montreal, P. Q.): I should like to congratulate Dr. 
Jenkins and Dr. van Wagenen on an excellent paper. They have made some 
interesting observations. They state that they consider pyelo-ureteral dilatation 
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to be the predisposing cause of pyelonephritis, and recommend the early investi¬ 
gation of the urinary tract. 

(Slide) I should like to draw your attention to this graph, which indicates the 
work of Dr.'Deming and myself, referred to by Dr. Jenldns. This shows, first of 
all, the excretion of the hormones in the urine during pregnancy. In the early 
part of the pregnancy there is a very marked output of gonadotropic substance 
which drops off rapidly at the third month, although the estrins and corpus lu- 
teum hormone continue to be secreted in the urine until term is reached when 
they suddenly drop. 

Dr. Jenkins and Dr. van Wagcnen have shown that when the fetus is removed 
from the uterus, the e.xcretion of hormone continues and dilatation of the ureter 
continues, and that is exactly what one would expect, since at this time, at 
approximately the third month,the placenta takes over the excretion of these 
two hormones. 

If one uses Dr. Kretschmer’s figure on the incidence of dilatation of the Ureter, 
52 per cent up to 5 months, shown by the blocked-off area, and 92 per cent up to 
9 months, one finds that parallels exactly the increased excretion of estrin and 
corpus luteum hormone. 

If you do one more thing, and superimpose on that chart the incidence of infec¬ 
tion during the pregnancy, you find it increases as the pregnancy does, with the 
maximum at appro.ximately the sixth month; in other words, the incidence of in¬ 
fection parallels exactly the increased incidence of dilatation of the ureter, which, 
in turn, parallels the increased excretion of estrin and corpus luteum hormone. 

(Slide) Dr. Jenkins and Dr. van Wagenen state that they predict that the 
majority of infections would occur in the first and second pregnancies. This 
table, taken from our clinical work, indicates that this is true, with approxi¬ 
mately of the injections taking place in the first and second pregnancies. 

Db. Ralph H. Jenkins (New Haven, Conn.): I shall take tliis opportunity 
to show a few slides I planned to show earlier. 

(Slide) This film represents the first, second and third pregnancy of the same 
animal. The pictures were taken on the one hundred and fifty-eighth day of each 
pregnancy. It is noted that the ureteral dilat.ation tends to regress in each 
successive pregnancy. 

(Slide) This film represents the first and second pregnancy in another animal 
at about the same day, shoeing decrease in the size of ureteral dilatation in the 
second pregnancy. 

(Slide) The picture on the left represents a 4 months’ normal pregnant animal 
showing the fetus, and no ureteral dilatation. The picture on the right shows the 
animat in the fifth month of pregnancy, with ureteral dilatation. 

Following this examination, the fetus was removed and the placenta allowed 
to remain. 

(Slide) The film on the left was taken a few days after operation, showing 
gre.ater dilatation of the ureter, outline of the placenta can bo seen. The film 
on the rightwas taken a few days after the placenta had been spontaneous!}’, 
expelled, showing the ureters returning to normal. The fetus, in this case 
weighed 5 times as much as the placenta. 
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ALLEEGY OF THE PELVIC URINARY TRACT IN THE 
FEMALE: A PRELIMINARY REPORT^ 

LLOYD KINDALL and THOMAS T. NICKELS 
From the Urology Service, The Samuel Merritt Hospital, Oakland, California 

Allergy does occur in the urinary tract, is frequently unrecognized, and gen¬ 
erally mistreated. 

Living in a community with a nationally known allergist, we have become 
allergy conscious. What is allergy? It is a composite of altered energy, an 
artificial word created by von Pirquet in 1906. 

Recent medical dictionaries define allergy as “a condition of unusual or exag¬ 
gerated specific susceptibility to a substance which is harmless in small amounts 
for the majority of members of the same species.” It fists 14 subheadings. For 
simplification, these substances may be anything taken by mouth, subcu¬ 
taneously, intravenously, or contact with any material substance or anything 
air-bome, but the most frequent offenders in the urinary tract are food and 
drugs. 


ANATOMT 

There are two longitudinal muscle layers in the ureter and between them a 
circular muscle layer. The circular layer is well developed in the upper ureter 
while the longitudinal muscles are small. Proceeding down the ureter, the 
circular layer becomes very small, •while the longitudinal layers become larger. 
The ureter loses the circular fibers on entering the bladder -ft^all, leaving the 
internal longitudinal layer, which gradually disappears in the bladder wall, 
while the outer longitudinal muscles extend through the trigone, under the 
internal sphincter of the bladder, and ends in the urethra. 

The trigone muscle is a definite entity arising from the longitudinal muscle 
fibers of the ureters and superimposed on the muscles of the bladder wall. These 
fibers fie internal to the other muscular coats and spread out in fan-shaped ar¬ 
rangement decussating ■with those from the opposi'te side, some of them extend 
through the vesical orifice into the urethra. 

On cystoscopic axamination, it is this additional layer of muscle fibers which 
gives the trigone the appearance of being slightly elevated above the surrounding 
bladder wall. This arrangement may be partially responsible for the fact that 
increased ureteral irritability and activity are usually associated -with irritability 
of the bladder, and result in the symptoms of urinary urgency and frequency. 
In the trigone, the submucosa is thin and the mucosa is closely attached to the 
muscularis, so that it is always smooth, even in the empty state. 

Textbooks describe three points of narroudng in the ureter, the longest being 
the intramural portion, with no mention of the diameter of the ureteral meatus. 
Campbell Begg, in clarification of the cystoid theory of Fuchs, stated that there 

* Read at annual meeting, American Urological Association, Boston, Mass., May 19, 
1948. 
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was from one to four constricted areas of the ureter, excluding the constant point 
of narrowing at the ureteral meatus, and that peristalsis will carry on on a myo¬ 
genic basis. 

It has been generally believed that the ureter has an intrinsic neural mechan¬ 
ism and functions automatically through this mechanism, initiating and perhaps 
regulating its own muscular contractions. Lapides, in his recent work on the 
physiology of the intact human ureter, with catheters in the ureter, says: “It 
is possible to learn that tonus and rhythmic contraction of the intact human 
ureter are independent of the central nervous system, including the autonomic 
nervous system and its ganglia, and that the normal adequate stimulus for the 
initiation and maintenance of ureteral peristalsis is a stretching of the smooth 
muscle fibers of the ureter by the urine from the kidneys.” 

SYMPTOMS (subjective) 

The symptoms of d 3 OTria and frequency are due to irritability of mucous 
membrane of the trigone, superimposed on the longitudinal muscles. 

Symptoms of pain are due to an allergic edema of the mucous membrane of 
the ureter or urethra, interfering with free drainage of urine into the bladder or 
through the urethra and causing spasm of the longitudinal muscles. 

In chronic cases there may be a narroiving of the urethra at any point, due to a 
stricture, or to a submucosal infiltration of mononuclear cells associated with 
hypertrophy of the underlying muscle layers. 

It is possible for an individual to have allergic phenomena of the ureter, pro¬ 
ducing ureteral pain on the basis of hypertrophy of the mucous membrane, 
submuoosa and underlying musculature, ivith additional allergic edema at the 
site, which in addition, could produce lower urinary tract symptoms with no 
demonstrable lesion of these portions of the urinary tract. 

Repeated episodes of allergy in the urinary tract and subsequent production 
of hypertrophied mucous membrane, submucosa, and underlying smooth muscle 
(as seen in the bronchi with an allergy state), with subsequent episodes, produc¬ 
ing edema and irritation of the areas, could account for cases of ureteral pain 
with no allergic phenomena taking place in the ureter. 

Symptoms may vary from mild cystitis with dysuria, frequency, and nocturia 
0 to 1 times, to a severe type of urgency, frequency and sometimes terminal 
hematuria and frequent nocturia. Either of these conditions may be associated 
with urethral or Ureteral pain. Psychic factors are an important consideration 
in the predisposing, precipitation and maintaining of allergic diseases. 

SYJIPTOJIS (objective) 

The urine sediment in mild cases contains only an occasional white cell, with 
no bacteria, as elicited by culture or stain. However, the occasional white cell, 
after proper centrifuging and treatment with Wright’s stain, will show mononu¬ 
clear leukocytes and frequent eosinophiles. In chronic cases, the urine sediment 
may show’ polymorphonuclear leukocytes, bacteria, as well as eosinophiles and 
mononuclear leukocytes. 

We have been obtaining an Addis count with a differential of the stained 
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sediment. In the three cases in which we have used this differential count 
(before and during an allergic state of the bladder) the percentage of mononuclear 
leukocytes in that group was 90 per cent. In 3 cases of normal individuals, 
giving negative histories of previous allergy in any system of the body, the 
differential ran 80 per cent polymorphonuclear leukocytes. As an additional 
diagnostic procedure, we suggest that further study of the Addis count with a 
differential of the stained sediment be done. 

The mucous membrane of the urethra is frequently edematous and dusky red 
in color. There may be a narromng in any part of the urethra. 

The bladder neck may have the general appearance of polypoid reaction with a 
thickened mucous membrane, the surface of which may be irregular and the 
mucous membrane appear opalescent in character. The mucous membrane of 
the bladder may vary from slightly thickened appearance with surface somewhat 
irregular, pale pink and opalescent, to a more definite scattered nodulation 
of a dull pink color Avith increased surrounding vascularity, on to an actual 
superficial ulceration 'with overlying yellowish grey slough. There may be 
ecchymotic as well as hyperemic patches. 

Either ureteral orifice may be swollen and edematous. The passing of a 
ureteral catheter may be difiicult and will generally reproduce pain in the lower 
ureter. Bilateral retrograde pyeloureterograms are within normal limits. 

History of allergic phenomena of other systems of the body is important. 
When allergy is suspected as the cause of pain in the lower ureter (irrespective 
of urine findings) and a blood smear shows a shift to the right, the patient is 
entitled to an intravenous injection of one minim of a 1-2600 solution of epine¬ 
phrine, or 5 minims subcutaneously. Within 2 minutes following the intravenous 
injection, the patient will get marked relief of her symptoms, and within 5 
minutes following subcutaneous injection. This test alone vtU prevent many 
unnecessary laparotomies. 

While many case reports could be given, the following show many of the usual 
findings; 

CASE EBPORTS 

Mrs. G., aged 43, was seen because of a dull pain in the right flank and right 
lower quadrant, associated with dy suria and frequency. The urine was negative; 
urograms showed a marked ptosis of right kidney. The patient was relieved 
when fitted with a corset and pad for support of her right kidney. 

Six months later she had two “gin” punches, within 2 hours dysuria, frequency 
and pain developed in the right lower quadrant. About 6 hours later she had a 
dull pain in her right flank. When examined 48 hours later she was free of 
symptoms. As a therapeutic test 2 weeks after this, she was asked to take two 
“gin” punches the evening before coining to the office. There was a recurrence 
of all her symptoms. Cystoscopic examination showed many hyperemic areas 
in the mucous membrane of the bladder, and between the lesions the membrane 
appeared pale pink and opalescent. Around the right ureteral opening, the 
mucous membrane was edematous. Urine spurts from this opening averaged 
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two per minute. Subcutaneously, the patient was given 5 minims of a 1-to- 
2600 solution of epinephrine. In 12 minutes the hyperemio areas in the bladder 
mucosa had completely disappeared and the spurts of urine from the right ure¬ 
teral opening had increased to 9 per minute. They were of longer duration and 
with increased visualization within the ureteral opening. Patient was relieved 
of all pain. 

Mrs. K., aged 44, was seen because of a sudden severe attack of left renal 
colic, with vomiting, and required morphine for relief. There was no history 
of previous attacks, hematuria or bladder trouble, and she had felt well until 
the onset of dull left mid-and lower abdominal pain associated with slight dysuria 
and urinary frequency. 

A catheterized specimen of urine showed nothing abnormal. Her contracted 
urethra was dilated udth a 26 F. sound. She was placed on oral therapy of 
ephedrine, | gr. with a barbiturate, and within 12 hours her pain had disappeared. 
Eight hours after discontinuance of the ephedrine, the pains in her left mid¬ 
abdomen reappeared, more severe, and constant in character. The following day 
she was admitted to the hospital and given IJ gr. of barbiturate by mouth, 
and morphuie gr. | with atropine gr. hypodermically. At cystoscopy three- 
quarters of an hour later she was drowsy, but the pain persisted. Mucous 
membrane inside the urethral meatus was slightly edematous and of dull dusky 
red color. 

A 24 F. cystosoope passed with some difficulty to the bladder, the capacity 
of which was 200 cc. The mucosa of the bladder appeared to be slightly edema¬ 
tous with absence of its normal glistening appearance. Over the trigone, 
the left lateral bladder wall and around the left ureteral meatus were many 
small hyperemic patches. Between these the mucous membrane had an opal¬ 
escent appearance. A biopsy was taken -nithin the edge of the trigone. 

Intravenously, 1 minim of a 1-2600 solution of epinephrine was given. Within 
2 minutes the left abdominal pain had completely disappeared. In 15 minutes, 
the bladder mucosa had assumed a normal appearance and the spurts of urine 
from the left ureteral orifice that had averaged about 2 per minute now in¬ 
creased to 7 per minute, were larger in caliber, longer in duration and there 
was increased visualization within the ureteral meatus. 

Biopsy of the tissue taken before cystoscopy showed moderate mononuclear 
cell infiltration beneath the squamous epithelium and moderate edema of the 
mucous membrane. AM eosinophiles were found. Section of the bladder 
mucosa showed eosinophiles and mononuclear leukocytes. Urine sediment con¬ 
tained an occasional white blood cell and Wright’s stain revealed them as mon¬ 
onuclear leukocytes. 

The patient was given ephedrine and referred to an allergist for further studj'. 
His report was that she was sensitive to many foods. 

Cystoscopy 1 week later showed a lessening of the allergic phenomena in the 
mucous membrane and her subjective symptoms. After the sixth weekly ej’^sto- 
scopy the bladder showed normal appearance, and the patient was free of 
urinary symptoms. 
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DIAGNOSIS 

1) Appearance and biopsy findings of the urethral and bladder mucosa 
Biopsies all show mononuclear cell infiltration and frequently many eosinophiles 
These biopsy findings are similar to those in cystitis folhcularis and bladder 
neck polyps, which suggest the possibihty that both these conditions are al¬ 
lergic in origin. 

2) Urine sediment in early cases may show an occasional white cell, and when 
treated %\ith Wright’s stain, are shown to be of mononuclear type. In early 
cases urine culture and stain are negative for bacteria. In chronic cases the 
urine sediment may contain many polymorphonuclear leukocytes as well as 
bacteria. An infectious process may be imposed on an existing allergic state or 
the allergy may be secondary to toxemia of the infection. 

3) Blood smear will generally show an increase in the mononuclear leukocytes 
and a decrease in the poljmiorphonuclear leukocytes. The percentage of 
eosinophiles is frequently increased. 

4) Skin testing is xmsatisfactory as a positive diagnostic aid since some foods 
give positive reactions though not causing symptoms, while causative foods may 
give negative reactions. 

5) Therapeutic test is to reproduce the symptoms by giving the patient the 
suspected substances and then relieve the symptoms by use of epinephrine or 
ephedrine. 

TEEATMENT 

1) Bemove suspected agent responsible for the allergic attack. 

2) Dilatation of the urethra. 

3) Dilatation of the ureter and ureteral meatotomy when necessary. 

4) In acute attacks administration of ephedrine and a barbiturate. 

5) Antibiotic and chemotherapy for complications. 

6) Restrict intake of fluids during attacks of pain. 

SUMMAEY 

Allergic reactions do occur in the urinary tract. They are frequently un¬ 
diagnosed and mistreated by injection of irritating chemicals. The allergic 
phenomenon in the urinary tract is a new field in urology, and certain patho- 
lopcal conditions null cause controversy because of the confusion existing in 
the field of allergy. Consideration of this concept is justified as an aid in the 
management of many cases which do not fit into any accepted categories. 

Symptoms and reactions which have been reproduced have been relieved 
with this outlined treatment. 

Biopsy and urinary findings are reported and an explanation of allergic symp¬ 
toms is given. 

We desire to express our appreciation to Dr. Charles Baker, pathologist, 
Samuel Merritt Hospital, Oakland, California, for his interpretation of patho¬ 
logical and laboratory material. 

400 — 29th St., Oakland 9, Calif. 
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DISCUSSION 

Dr. Fred K. Garvey (Winston-Salem, N. C.): I fear that any discussion by 
me on this interesting and extremely important subject will be most hypothetical 
and most certainly not enlightening. It is a subject that I am sure most of us 
have been, in a superficial way, cogmzant of but for various reasons have not had 
the courage or strong enough conviction to pursue its study as Dr. KindaU has. 

Cysto-urethritis is an age-old term for a very common condition in the female. 
It has never been thoroughly understood but usually has been amenable to 
simple oflBce procedures. The most commonly accepted etiology of inflamma¬ 
tory-like reactions of the posterior urethra and trigone in the female is that of 
infection of the glandular structures of the vesical neck. This may have oc¬ 
curred in infancy, childhood, beginning of sexual life in the form of marital 
cystitis; from trauma of the posterior urethra incident to childbirth; infection 
from postoperative catheterization, secondary infection from the upper urinary 
tract, and so forth. 

The splendid work of Folsom and others demonstrating “the female prostate,” 
based on the female urethra being homologous to the posterior urethra in the 
male has been accepted by many as the answer to the problem of cysto-urethritis 
in the female. This, and the ease with which these patients are symptomatically 
relieved by instrumentation and silver nitrate applications, have caused most 
of us to be complacent and not to do thorough differential studies before accept¬ 
ing the diagnosis and instituting treatment. 

Probably aU of us are familiar with the typical case that comes to us with a 
history of intermittent attacks of frequency, urgency and burning or even 
dysuria in which we find the urine to be normal but, on passing an endoscope, we 
find redness and edema of the vesical neck and most likely of the trigone. There 
is usually found a certain amount of narrowing of the urethra which is either due 
to edematous thickening or mild stricture formation. Passage of the cystoscope 
occasionally gives complete relief in these cases, but usually passage of sounds of 
larger caliber is necessary to bring about relief. 

The mild, bullous edema occasionally seen not only around the vesical orifice, 
but along the ureteral ridges of the border of the trigone would indicate that both 
conditions are from a common source and I thinlc can frequently be accounted 
for by an allergic manifestation. Certainly the polyp-like projections which we 
commonly see around the roof of the vesical neck would to me indicate allergy 
in that it is well Imown among rhinolaryngologists that most polyps in the nose 
are due to allergy. 

To me the most intriguing feature of Dr. Kindall’s study is his findings in the 
urine sediment and in his biopsy of the bladder mucosa and musculature. It 
had never occurred to me to do Wright’s stain’ on the urine with only an oc¬ 
casional white cell as did Dr. Kindall when he found that mononuclear leuko¬ 
cytes and eosinophiles are frequently present. I think this finding is the strong- 
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est point in favor of allergy. The finding of mononuclear leukocytes and 
eosinophiles in his biopsy as well as an increase in the mononuclears and eosino- 
philes in the blood smear has considerable weight toward there being an allergic 
state present. 

I strongly suspect that Dr. Kindall, even though the cases he reports are ap¬ 
parently extrinsic allergy, mainly due to foods, will find many of them may be 
of the intrinsic type in which there is no known allergy manifestation elsewhere 
and no sensitivity to foods, that many of these cases are due to histamine sensi¬ 
tivity and are precipitated by emotional upsets of various types. Also many 
may be on a bacterial basis with histamine reaction on the blood vessels very 
much as occurs in vascular headaches. 

Since reading his paper, I am stimulated to try treatment on some of my ever- 
recurring cases with ephedrine or psuabenzamine, or even adrenalin, and, if 
relief is obtained, to follow this with histamine tests. I suspect that Dr. Kindall 
has given this a trial or at least considered it, and should like to ask him to discuss 
this phase of the condition in closing. I should also like to ask him if he has tried 
etamon in any of his cases. 

I have discussed this matter of urinary allergy with Dr. George Harrell, Pro¬ 
fessor of Medicine, of the Bowman Gray School of Medicine, who states that he 
has 2 cases of food allergy in which the allergen in each case always produces 
urinary frequency and burning. This is relieved by antihistaminic agents but 
no oystoBCopic studies have been made on either case. I have 1 case of food 
allergy in which the same phenomenon occurs without any abnormal findings in 
the urine. 

Duke, in his report in 1922, relating his experiences testing for specific hyper¬ 
sensitiveness of obscure medical cases, stated; 

“Bladder allergy is not a rare cause of bladder trouble, but is a relatively 
common one particularly in the group of patients with bladder disturbances 
who exhibit little or no pathology in the urinary tract to account for it.” 

Miller and Uhle in 1939 reported 2 cases of renal colic without subsequent 
evidence of upper urinary tract disease one of which was associated with urticaria. 
Adrenalin given hypodermically relieved both the pain and the urticaria in one 
case, and the pain in the other, with prompt relief. 

Various workers have sought an explanation of the lower urinary symptoms 
occurring in patients with normal urine demonstrating only a trigonitis. Mann’s 
theory that an abnormal state of the urine may irritate the urinary tract, has 
been considered and experimental work done on this by Dr. Henry L. Douglas 
which was reported in 1940. 

Matthews suspected that in the oxidation of amino acids, amines of highly toxic 
character are produced in certain individuals. This was tliought possibly to be 
due to the action of bacteria. Dr. Douglas ran a goodly number of cases using 
sodium ricinoleate to detoxify the colon attempting to minimize the absorption 
of putrefactive products in the intestinal tract. The results were v.ariable but 
interesting. 
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I think we must consider estrogen deficiency as an etiologic factor in certain 
cases since we see changes in the urethra and bladder around menopause which 
are amehorated considerably by the Use of stilbesterol or other forms of estrogen. 

I certainly enjoyed Dr. Kindall’s splendid paper and feel that he has not only 
gone a long way toward explaining the cause of a good percentage of the cases 
of urethrocystitis and ureterospasm, but also may stimulate more careful study 
and consideration by the urologic profession in general in their diagnosis and 
management of this very common condition. That he is pioneering in this work 
is evidenced by the paucity of studies on allergy in the urinary tract, as reported 
in the literature. I Avish to congratulate him on this work and eagerly await 
his further reports on this study. 

Dr. Elmer Hess (Erie, Pa.): It seems interesting to me that there have been 
two avenues of approach to the conclusion that there are allergic manifestations 
involving the urinary tract. There have been allergic-minded individuals such 
as a nose-and-throat friend of mine who said, “I don’t know anything about 
urology, but it is obvious to me that if urologists don’t recognize allergic reac¬ 
tions in their territory, it is just because they aren’t looking for them.” 

The other approach is typified by the man who says, “Good Lord, we’ve ruled 
out everything else in this case except allergy and chestnut blight, maybe it’s 
one of those.” 

It seems probable that the allergist calls too many conditions “allergies,” 
while the skeptic sees too few. Our own approach has been a bit unscientific, 
since it has been strictly empirical. We have seen a good many cases, in both 
male and female, where there has been diffuse or patchy erythema or even exuda¬ 
tive inflammation of the mucosa of the urinary tract, in which cultures, both 
aerobic and anaerobic, on a variety of media fail to yield any organism. By 
failure of the therapeutic test vdth arsenicals, it has been concluded that they do 
not fall in the group of abacterial pyurias. 

Since virtually every patient somewhere along the line, says: “Doctor, could 
it be something I eat?” we have been gradually forced into wondering the same 
thing. Some patients have found a partial answer for themselves and will 
volunteer the information that tomatoes, or strawberries, or some other specific 
food may be relied on to bring about an attack. 

I should like to be able to report that we have done detailed studies on the 
urinary sediments and have been otherwise astute in our observations, but we 
have not. Instead we have simply tried the use of antihistaminic agents such 
as pyrabenzamine, benydryl, or histadyl. The results have not been uniform, 
but there have been enough examples of striking relief on this therapy, when 
nothing else has helped, to make us feel that there is a sohd basis for further 
study. 

Dr. J. S. Eisenstaedt (Chicago, Ill.): I had not prepared any discussion on 
this subject but I am very much interested in it and wish to thank Dr. Eindall 
for bringing it to our attention. Very little has appeared in the American litera¬ 
ture, in fact there is very little in the English language on the subject of urinary 
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tract allergy. I wish to report briefly a few cases which I think fall well within 
the group particularly if we accept the wider inteipretation and definition of 
allergy. 

Two of the patients were wives of physicians and our approach to diagnosis 
■was carried out much like in the second group that Dr. Hess commented on. 
We attempted to rule out every other possible cause for urinary difficulty. One 
woman showed allergy or sensiti'vity, and the two terms are really not synony¬ 
mous, to codeine. The symptomatology in her case was quite different from that 
in the cases which Dr. IQndall reported. When codeine was given in a cough 
mixture or for any other purpose she had an attack of renal colic with the pres¬ 
ence of red blood cells in the urine. This has been repeatedly observed in this 
patient. She was sent to an allergist after every other means of examination 
was used and all our findings in a complete urological study ■were negative except 
for the presence of the red blood cells in the urine. A day or two after the cessa¬ 
tion of the use of codeine all symptoms disappeared. 

The other patient showed a marked allergic reaction to the fermentation pro¬ 
ducts of milk as evidenced by dangerously severe reaction after the ingestion 
of Roquefort cheese- Her symptoms were identical Tvith the other doctor’s 
wife and she has remained well after abstinence from known allergens. 

-Another patient who has been followed by one of our colleagues present here 
is the superintendent of a dried milk plant for large dairy interests and it has 
been shoivn definitely, at least to my satisfaction, that the hematuria of which he 
complained was due to the effect of milk even when minute particles of dried 
milk were inhaled at the time of inspecting these plants, Eventually he was 
pro'vided with white cotton suits and caps and naturally the avoidance of all 
milk products by mouth was carried out. .After this his urine showed marked 
improvement but still contained microscopic blood. .After the use of a filter 
which he wore in the plant on inspection tours, his urine cleared completely and 
there was no more microscopic blood foimd. I have had three other cases of 
urinary tract allergy in which multiple allergens were demonstrated. 

Dr. Lloyd Kindall (Oakland, Calif.): I want to thank Df. Garvey, Dr. Hess 
and Dr. Eisenstaedt for their remarks. 

There are several references in my paper of biopsy findings of bladder and 
urethral mucosa. 

In 1926 Bransford Lewis ■wrote an article in which there was reference to 
referred spasm and pain in the trigone and in the lower ureter from partial 
bladder neck obstructions in both men and women. Anything that irritates the 
thin mucosa overlying the lonptudinal muscles of the trigone ■will produce a 
reflex pain in the urethra. It is a crime to instill any type of irritating chemicals 
into the bladder. 

Re^viewing the anatomy of the ureter, the longitudinal muscles are largest 
where the ureter enters the bladder wall. Anything that produces an edema of 
the mucous membrane in the intramural portion of the ureter, and more par¬ 
ticularly the ureteral meatus, will prevent the free flow of urine into the bladder 
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and produces a spasm of the longitudinal muscles of the ureter which frequently 
causes pain in the lower ureter, trigone and urethra. 

Edema of the ureteral meatus is easily and readily recognized with the cysto- 
scope. A patient having pain in the lower ureter, ivith edema of the ureteral 
meatus may be given 1 minim of epinephrine intravenously, or 5 minims sub¬ 
cutaneously and in a few minutes the patient will voluntarily say: “Wliy Doctor, 
the pain is gone”. 

After giving the epinephrine, the ureteral spurts of urine, which were 1 or 2 
per minute, will increase within 2 minutes to sometimes 6 or 8, or 10 per minute. 
The spurts of urine are of much longer duration and you get an increased visual¬ 
ization in that ureteral opening. The use of this procedure will prevent many 
unnecessary laparotomies. 
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normal and abnormal MICll rition a study of bladder 

BEHAVIOR BY MBANb 01 THE FLUOROSCOPEi 
S RICHARD MUELLM K VND 1 ELI*^ G ILEISCHNER 

Prom Ih e Departments ofViolagij and Tta I logj of the Beth Israel Hospital, Boston, Mass 
I NOrMVL A[If'TUKITIO\ 

In the couise of an investigation tt Iht piobleni of stress incontinence in 
Momen, it occuired to one of us (S R M i to study bladder beharuor under the 
fluoroscopo Micturition as ue sm it on the fliioioscopic stieen appeared to 
be at \anance \nt!i some of the tstahlislied concepts of the physiology of this 
process 

We therefoie pioceeded to veiify oiii hndings by observing micturition m men, 
w omen and children, in normal indi\ idiials as w ell as m patients m tvhom it u as 
altered either by obstructive or neurogenic disease To date, more than 100 
obsen'ations have been made As is so often the case, ue found erentiially 
that fluoioscopy of the bladdei uas not oiiginal inth us, hut that it had occurred 
independently to Blum and his co uoiLers and to Boeminghaus Unfoitunately 
houever, these authors failed to exploit fully this method of study, and merely 
limited their observations to the changes in bladder shape during micturition 

Our technique of bladdei fluoroscopy is biiefly as follous (fig 1) The bladder 
IS first filled through a 10 F catheter uith a contrast medium and the catheter 
IS then inthdrauTi At first we used a 13 per cent solution of sodium iodide, to 
which one ampule of aquaeous diodrast (20 cc, 35 per cent by volume) had been 
added Later on we found that a 5 per cent solution of sodium iodide gave 
an equally satisfactory shadow when combined with the diodrast If greater 
density of the bladder shadow is required in obese patients, an additional ampule 
of diodrast may be added to the mixture, oi the strength of the iodide solution 
may be increased 

A bladder filling of about 200 cc is usually sufficient foi study in the ax'crage 
case In neurogenic vesical disturbances, however, a much larger bladdei fill¬ 
ing may be necessary and it is often advisable to observe the bladder while it 
IS being filled Obsenations aie made while the subject is supine, and when 
turned to one side oi the other Caie must be taken to maintain the relation¬ 
ship of the x-iay tube to the symphysis pubis, so that changes in the position of 
the bladder resulting from a change of postuie can be accurately ev'aluated 

The fluoioscopic table is then laised to the vertical position and the evmits 
at the beginning of mictuntion, while it piocecds, and when the stream is vol- 
untanly inhibited, are carefully noted Spot films of the various phases of 
micturition are taken fiom time to time A special plastic unml which would 
not cast an x-ray shadow was devised, to peimit the subject to void while stand¬ 
ing (fig 2) 

Our piesent concept of the physiology of micturition has been summarized 

* Road at annual meeting, American Urological Association Boston, Moss , Ma\ IS, 1918 
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Fig. 1. Materials needed for bladder fluoroscopy: 5 per cent solution sodium iodide, one 
ampule of Diodrast, sterile gloves, a sterile catheter (16 F.), lubricant, and a gravity tube. 



Fig. 2. Plastic urinal. Note long handle 

by Langivorthy as follows: “INficturition is initiated by a contraction of the 
vesical muscle itself. It is only after this contraction is ivell under way that 
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the vesical orifice opens and then the external sphincter relaxes. Neither can 
be opened voluntarily. The vesical orifice opens following voluntary contrac¬ 
tion of the detrusor. It is possible to close the external sphincter, which leads 
to subsidance of vesical contraction.” 

Voluntary micturition and deliberate inhibition of the urinary stream as seen 
under fluoroscope, however, vary in important details from the above description. 

Although the events are the same in both sexes, they are more easily dis¬ 
cernible in the female because of the simpler structure of the urethra, and mic¬ 
turition in the nullipara will therefore be used as an illustration. 

In the nulliparouB woman the bladder has a smooth outline and its base lies 
just above the symphysis pubis when she is recumbent and when she stands up 
(fig. 3, A). 



Fia. 3. A, Bladder of nullipara: patient in erect posture. Note smooth base lino and 
its relation to symphysis pubis. B, Attempt at wilful micturition.^ Note descent^of in¬ 
ternal sphincter and pointed appearance of bladder base. ..I ” ■ 

shape during micturition. Level of internal sphipeter. m : ■■ 

diminishes. £>, To stop urinarj'stream, bladder base t ^■■■■■! . 

Urinary stream is shut off at level of internal sphincter. Dotted line, Bladder at rest. 

When she is asked to void, she pulls the bladder base down sharply so that 
it descends rapidly and becomes “pointed” (fig. 3, B). This maneuver pulls 
the internal sphincter down. In some individuals one can see a small amount 
of the contrast medium enter the proximal urethra, and after a short but dis¬ 
tinct lag the detrusor contracts and micturition ensues. The detrusor contrac¬ 
tion, in consequence of the entrance of fluid in the urethra, would tend to con¬ 
firm for man the second, third, and fourth refle.xes which Barrington noted in 
cats. Such a clear cut sequence of events, however, is not common and in 
many subjects the mere sharp downward descent of the internal sphincter seems 
to be enough to precipitate the reflexes of micturition. When the detrusor 
contracts it rises up, so that its horizontal diameter becomes shorter and the 
vertical diameter longer. As micturition proceeds, the detrusor contracts 
centripctally and the internal sphincter, which was considerably lower in the 
pelvis at the begiiming of micturition, gradually rises as the bladder volume 
diminishes (fig. 3, C). 
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When the subject is asked to inhibit the uriaaiy stream, she invariably lifts 
the bladder base up sharply so that it becomes horizontal and rises to a level 
slightly higher than that of its resting phase. This “levelling” of the bladder 
base shuts the internal sphincter off, and one can see the detrusor gradually 
relax. Wilful cessation of urination therefore, seems to occur first at the level 
of the internal sphincter (fig. 3, D). 

Micturition and interruption of the urinary stream in the normal male is 
brought about by the same mechanisms as in the nulliparous female. In the 
male it is rather surprising at first to see the very considerable mobility of the 
bladder base when the urinary stream is started or stopped. In the male the 
pointing of the bladder base at the beginning of deliberate micturition is not as 
marked as in the female, and manifests itself rather as a fairly deep dimpling in 
the region of the internal sphincter. The wilful interruption of the stream, how¬ 
ever, is carried out by the same maneuver as in the female, so that the bladder 
base is rather sharply pulled up to become horizontal. At no time did we observe 
the urinary stream to shut off first in the region of the external sphincter. 

DISCUSSION 

It is quite obvious, from the description of voluntary micturition just pre¬ 
sented, that the study of its physiology by means of the fluoroscope and its 
investigation by cystometry do not yield the same results. Cystometry has led 
to the conclusion that micturition is brought about by the direct action of the 
will on the detrusor. When the will has induced the detrusor to contract, the 
internal sphincter is then opened reciprocally, and this in turn is followed by 
the reflex opening of the external sphincter, and micturition thus proceeds. 

Furthermore, for deliberate inhibition of the urinaiy stream, according to 
cystometry, it is the external voluntary sphincter which is contracted first to 
shut the stream off. 

Fluoroscopy of the bladder, on the other hand, shows clearly that the immedi¬ 
ate and direct effect of the will is not to contract the detrusor, but to depress • 
the bladder base and to pull the internal sphincter way down. This maneuver 
either opens the sphincter, or precipitates the reflexes of micturition, for it is 
only after a distinct lag that the detrusor is seen to spring into action. 

To shut off the urinary stream, the effect of the wall is once more seen to mani¬ 
fest itself at the level of the bladder base, which is lifted way up, and thus stops 
micturition at the region of the internal sphincter. 

The difference in result obtained by the two techniques of study has important 
implications. Bladder fluoroscopy reveals a distinct and separate mechanism 
for starting and stopping micturition, one w'hich is interposed between the iviU 
and the detrusor. This mechanism which pulls the bladder base up or down is 
obviously located beneath the bladder and on the pelvic floor. A review of the 
anatomy of the muscles of the pelvic floor, and especially the excellent contri¬ 
butions made by Thompson, Savage, Holl, Lesshaft, and Smith make it quite 
clear that it is the pubococcygeus muscle, aided perhaps to a small degree by the 
deep transverse perinei muscle, which plays this important role. In the female 
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the blnddei base is intimately conneited nitb the piibococtygeiis thioiigh the 
medium of the endopelvic fascia In the male the piostate is mtei posed between 
the bladdei base and this muscle, and moves up and down with the bladder 
base It IS for this leason that the oldei anatomists sometimes refeued to the 
puhococcygeiis as the “levatoi piostatae” 

The pubococcygeus, judging by its anatomic attachments, olmously cannot 
pull the bladdei base and the internal sphinctei down Theie is indeed no 
muscle m the pelvic flooi oi m the peiineum uhich could do this 

The descent of the bladdei base is biought about by the dehbeiate lelaxation 
of the pubococcygeus, aided by an mciease m intia abdominal piessuie, (a mo- 
mentaiy fivation of the diaphiagm at the end of an inspiration and a brief con 
traction of the abdominal musculatiue) at the beginning of mictuiition, and bv 
giavity lesulting fiom the ciect oi sitting postiiie The ii eight of the fluid m 
the bladdei is not a factoi, because the bladdei base descends just as leadilj 
iihen it contains only a fen ounces of Hind as alien it is filled 

Active contiaction of the pubococcygeus, on the other hand, quite readily 
can lift the bladdei base up 

The 1 oluntary mechanism foi stai ting oi stopping micturition is thus mediated 
entiiely thiough stunted (voluntarj-) muscle with a somatic inneivation, (piidic 
nerve) and the assumption that the mil diiectly affects the smooth (in\ olimtaiy) 
muscle of the detnisoi is therefoie erioneous 
The descent of the bladder base is manifested o\teinally bv iela\ation of the 
penneum The lelavation of the peiineum at the beginning of micturition has 
been noted bj' many investigatois m the past, but its meaning has been mism- 
teipi eted Thus Dennj -Bron n behcr cd it to be “an associated mo\ ement such 
as the movement of the earn w hen mor mg the eyes to one oi the other side, or 
movement of the antis in yamung ” 

Insummaiy then,mlful mictuiition in man begmsmth the co-oidinated action 
of the striated muscles of the peh ic flooi, abdomen and diaphragm, of which the 
former is the most impoitant The action of these muscles piecipitates the re¬ 
flexes of mictuiition by then downward push of the inteinal sphinctei 
It IS only aftei this mancui er that contiaction of the detrusor ensues ilic- 
turition IS wilfully stopped bv a sliaip upwaid pull on the bladder base, which 
on intiospcction would seem to be biought about bj' the contiaction of the 
leratoi am (including the pubococc}gens) and which raises and lerels off the 
bladdei base so that the inliihition of the unnarj’ stieam appears to occur fii-st 
at the level of the interaal sphincter 

II ABNOnMAL MICTURITION 

Having demonstiatcd that the voluntarj- mechanism initiated and stopped 
mictuiition, it now became desiiablc to know in what wajs the pattern of 
micturition would he altered if the voluntary mechanism woie eliminated 
To domonstiate this point, a case of cancel of the prostate was chosen, m 
which the giowtli had fixed the gland in the pehis The fixation of the pio- 
state also fixed the bladder base so that it could neitlici bo lowered nor raised 
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The voluntary mechanism was thus immobilized while the bladder nerves, 
however, were intact. 

This patient, T. G., B.I.H. case No. 90794, aged 82, was loioAvn to have cancer 
of the prostate for the past 4 years. During the past year he had considerable 
frequency of urination, voiding about every 2 hours day and night. Micturi¬ 
tion was characterized by marked urgency which he could not inhibit, and he 
had to have a urinal close at hand at all times. Wlien he was asked to void 
deliberately, his efforts consisted of violent straining, and at times he succeeded 



Fig. 4. Patient T. G. A, Bladder at rest. £, Attempt at deliberate micturition. 
Note immobility of bladder base and herniation of bladder towards obturator foramen as 
a result of straining. 



Fig. 5. Patient T. G. A, When filled to point of critical stretch, detrusor contracts 
and contrast medium is voided against atmospheric pressure of about 40 mm. mercury into 
gravity tube. Bladder empties almost completely. Dotted line shows residual. B, 
Detrusor filled to point of critical stretch and catheter removed. Voiding through rigid 
cancer-surrounded urethra, patient passes only 2 ounces, and residual of 6 ounces remains. 
A and B demonstrate effect of urethral resistance on detrusor efficiency in automatic mic¬ 
turition. 

in voiding a drop or two of urine (fig. 4). On catheterization the bladder residual 
amounted to 6 ounces. 

During the filling of his bladder with the contrast medium, the detnisor could 
be seen to expand gently until the point of “critical stretch” was reached. This 
occurred at a volume of 8 ounces. When this point was reached the detmsor 
could be seen to contract spontaneously and he voided all of the contrast medium 
back into the gravity tube which was held If feet above the bladder level. His 
detrusor contraction thus was able to overcome an atmospheric pressure of ap¬ 
proximately 40 mm. mercury (fig. 5, A). ^^Tien the detivisor had relaxed the 
bladder was again gently filled to the point of critical stretch and the catheter 
was quickly Awthdrawa. The detrusor again spontaneously contracted for 
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micturition, but having to void through the unyielding cancer-surrounded 
urethra which offered considerable resistance to the outflow of urine, only 2 
ounces of the medium was passed, and the detrusor spontaneously relaxed 
(fig. 5, B). 

During micturition the patient was imable to stop the stream although his 
membranous urethra and the external sphincter were not encumbered by cancer. 
At no time was he able to induce a willful detrusor contraction when his bladder 
was filled short of the point of critical stretch, despite the fact that his bladder 
nerves were intact. 

This case demonstrates a few important points. It shows quite clearly that 
the elimination of the voluntary mechanism abolishes the ability to induce and 
to stop micturition. The Bill in this case was powerless to get the detrusor to 
contract, nor corfid it shut off the external sphincter until the detrusor had re¬ 
laxed spontaneously. Micturition thus becomes entirely automatic once the 
vohmtary mechanism is Imoeked out. 

In automatic micturition then, the entire act of emptying the bladder is taken 
over by the detrusor which contracts spontaneously once it has been filled to 
the point of critical stretch. This impending detrusor contraction is signalized 
as an imgent desire to void, and can neither be induced nor inhibited by the will. 
It is quite clear from the above experiment that the ability of the detrusor to 
empty, will to some extent depend on the mrethral resistance to the outflow of 
urine. The degree and the rate of development of urethral resistance must 
therefore in some measure have direct bearing on the size of the bladder residual. 

The difference in volume between the fi.xed residual and the point at which 
critical stretch occurs determines the frequency of urination in a patient with 
an automatic bladder. Thus in the patient T. G., the fixed residual amounted 
to 6 ounces. The point of critical stretch occurred at a filling of 8 ounces. He 
thus voided whenever two ounces of urine had accumulated on top of his residual. 

The development of automatic micturition in a patient with cancer of the 
prostate w’ho has an intact nerve supply was surprising, since in the past we were 
led to believe that bladder automaticity developed only after transection of the 
cord. 

Micturition in the patient with cancer of the prostate was next compared with 
its performance in a tabetic (A. A., B.I.H. -x-ray No. A13905); in a paraplegic 
(J. D., B.I.H. case No. 98662); in a patient with multiple sclerosis (L. G., B.I.H. 
case No. 78445); and in still another patient with diabetic polynemitis and 
hemiplegia (S. L., B.I.H. case No. 94334G). Here then, were 4 different types 
of “cord bladder,” and it was reasonable to expect that micturition would be dif¬ 
ferent in each case. 

On fluoroscopic study every one of these patients was found to have the same 
automatic type of micturition that we saw in the patient with cancer of the 
prostate. These patients had only one thing in common, and that is, the flac¬ 
cid paralysis of the muscles of the pelvic floor, and hence the abolition of the 
voluntary mechanism. Despite the great variation in the disease, each case 
nevertheless developed the same tj-pe of automaticity. 

We are therefore forced to conclude that automatic micturition will invariably 
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result, irrespective of the nature of the process which has excluded the voluntary 
mechanism, and that a cord bladder is therefore not invariably the specific dis¬ 
turbance caused by a particular nerve lesion that we believed it to be in the 
past. 

This concept alters considerably the chnical approach to the problem of the 
cord bladder. Whenever the voluntary mechanism is abohshed, the goal of 
therapy must then be to achieve as early as possible automaticity of micturition 
in a bladder of approximately normal capacity, vdth a minimum of residual and 
urinary tract infection. A small residual and an approximately normal bladder 
capacity are desirable, in order to achieve reduction of urinary frequency. 
Therapy would thus not become merely a choice between tidal drainage (Munro 
and Hahn), or resection of the vesical neck (Emmett) one to the exclusion of the 
other. The need for these and other measures can now be fairly accurately 
ascertained in each case, on the basis of specific determinations, which disclose 
the status of the voluntary mechanism, the status of the bladder, i.e., its capacity 
and tonicity, and the degree of urethral resistance to the outflow of urine. 


STCTMMARY AND CONCLUSIONS 

Man has a distinct voluntary mechanism with which to start and stop mic¬ 
turition. 

This mechanism consists of the pubococcygeus, a large, paired, striated muscle 
with a somatic nerve supply, aided by the diaphragm and the abdominal mus¬ 
culature. 

Micturition becomes automatic if the voluntary mechanism is immobilized 
by organic disease such as cancer of the prostate, or by nerve lesions which 
produce flaccid paralysis of the muscles of the pelvic floor. 

In automatic micturition, the bladder can empty its contents fairly well 
unless it has been allowed to deteriorate by overdistention, or become scarred 
by infection. 

In the management of cord bladders the status of the voluntary mechanism, 
of the detrusor as well as the degree of urethral resistance to the urinary out¬ 
flow, must be ascertained. 

The goal of therapy in patients who have lost their voluntary mechanism must 
be the prompt establishment of automatic micturition in a bladder of nearly 
normal capacity, and with a nainimum of residual and infection. 

5£0 Beacon St., Boston, Mass. 
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DISCUSSION 

De. R. E. Van Dtjzen (Dallas, Texas): Drs, Muellner and Fleischner should 
be congratulated for this extensive and thorough fluoroscopic study of the act 
of Urination in humans. It has been well controlled by frequent observations 
and “spot” films. They have demonstrated very well the pulling down of the 
region about the internal vesical orifice as the first phase in the act of urination. 
This is followed by a momentary “lag” and then an elevation of vesico-urethral 
jimcture and shortening of horizontal diameter of the bladder. This corresponds 
to what we have previously described in humans and Rhesus monlceys. We 
have always insisted the act of micturition is due to active muscular contraction 
and not due to relaxation of the vesical orifice. 

However, the fluoroscopic and x-ray shadows are only silhouettes and if de¬ 
ductions are made from these alone, they may be misleading. We insist one 
must combine these studies with cystoscopic, anatomical and experimental 
studies on animals (but not on dogs or cats) before one can draw deductions on 
the sequence of events. In 1936, before the Southern Medical Association, we 
described longitudinal fibers of the detrusor muscle which passed down on the 
lateral waU and interlaced with the circular fibers about the vesical neck. This 
study was made by maldng serial sections of the bladder neck of a 4 year old 
^rl. Every tenth section was stained and wth the aid of the reflecting micro¬ 
scope, these were projected on a screen at 40 feet. With this magnification, we 
were able to study the muscular arrangement satisfactorily. We also noted 
that if one observed the internal vesical orifice at about 4:00 and 8:00 o’clock 
“on the dial” cystoscopically, one sees often a lateral pull when the patient tries 
to urinate. This was not lost in cases who have had presacral neurectomy while 
in the same patients, the trigone muscle action was lost. This indicates that 
these fibers were innervated by the parasympathetics. 

Drs. MueUner and Fleischner do not mention the action of the trigone muscle. 
We do not beheve it can be disregarded. We realize it is a small structure. 
But if it has no important action, why do patients with obstruction at the vesical 
neck have hypertrophy of the trigone muscle? Why do women with injury to 
the trigone muscle and no injury to the circular fibers of the internal vesical 
orifice, have to strain to void and often show trabeculation of the posterior 
bladder? Why have we cured obstinate cases of enureses by section of the 
presacral nerve? The answer is that it is more dfficult to open the internal 
vesical orifice when we lose the action of the trigone muscle. 

We believe that the sequence of events in the act of micturition are: 

1) Tilting of the pelvic planes as described by Rose. Simultaneously there 
is a contraction of the trigone muscle which depresses the posterior lip of the 
internal vesical orifice. Fluoroscopically it is shown by the depression of the 
floor of the bladder. 

2) After a brief lag, there occurs contraction of the longitudinal fibers of the 
detrusor muscle which first opens the orifice laterally and then further muscular 
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contraction shortens the bladder in tlie longitudinal axis. This latter is so well 
shown by Drs. Muellner and Fleischner. When one stimulates the second sacral 
nerve in the Rhesus monkey, a contraction wave is seen to start at the bladder 
neck, the bladder becomes tense and the contraction wave rises toward the dome 
of the bladder. This is very suggestive of the systolic phase of the cardiac 
cycle. We believe that the longitudinal muscle fibers tries to pull the internal 
vesical orifice over the contents of the bladder, similar to what some obstetricians 
now feel occurs in labor when the uterine muscles attempts to pull the cervix over 
the presenting part. 

Lastly I would like to again congratulate Dr. Muellner and Fleischner on 
their excellent contribution. They have shown in black and white and in a 
way never shown before that the act of urination is an active muscular action 
and not a relaxation of the internal vesical orifice. 

Db. S. Richabd Muellner (Boston, Mass.): I want to thank Dr. Van Duzen 
for his very able discussion of this paper. There are a few points we wish to 
emphasize in regard to the physiology of normal micturition. First, that man 
has a distinct voluntary mechanism, consisting of the pubococcygeus, a paired, 
striated muscle with a somatic nerve supply, with which he starts and stops 
micturition. The assumption current to date, that the will can directly cause 
the detrusor to contract or to relax, is a physiologic inconsistency. Involuntary 
muscle is not notably imder the influence of the will. It is the deliberate relax'a- 
tion of the muscles of the pelvic floor which precipitates the reflexes of micturi¬ 
tion, and the willful contraction of these muscles which cause cessation of the 
stream. The descent of the bladder base, in consequence of the relaxation of 
these large, striated muscles and the sharp ascent of the bladder base when these 
muscles are deliberately contracted, can be readily seen on the fluoroscopic 
screen by anyone. Our study, which has demonstrated the distinct voluntary 
mechanism, does not brush aside everything else which has been learned about 
bladder physiology by cystometry or animal experimentation. 

The second point we wish to emphasize is that abolition of the voluntary 
mechanism, either by fixation of the bladder base, ns in advanced cancer of the 
prostate, or by flaccid paralysis of the pelvic floor muscles, makes it impossible 
for man to start or to stop micturition at will, and urination thus becomes en¬ 
tirely automatic; i.e., the bladder contents are expelled spontaneously when the 
bladder has filled to the point of critical stretch. The symptoms of a “cord 
bladder” therefore are not so much dependent on the specific nerve lesion with 
which it is associated, but rather do they depend on the status of the bladder, 
whether overstretched or of normal capacity, on the degree of the urethral 
resistance to the outflow of urine, and on the condition of the voluntary mechan¬ 
ism, i.e., the muscles of the pelvic floor. 
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TRANSUEETHRAL RESECTION FOR NEUROGENIC VESICAL DYS¬ 
FUNCTION IN CASES OF DIABETIC NEUROPATHY 

JOHN L. EMMETT 
Section on Urology, Mayo Clinic 
RICHAHD V. DAUT 
Fellow in Urology, Mayo Foundation, 

AND 

RANDALL G. SPRAGUE 

Division of Medicine, Mayo Clinic, Rochester, Minnesota 

It is now more than 80 years since it was first observed that a characteristic 
type of nerve disorder occurs as a complicating factor in some cases of diabetes 
mellitus. Among these early observations was that of a type of vesical dys¬ 
function or paralysis that seemed to be one of the neurologic manifestations 
of diabetes in some cases. During the past two decades considerable interest 
concerning this problem has been stimulated by the studies of several investi¬ 
gators, among whom may be mentioned Woltman and Wilder in 1929, Jordan 
and Crabtree in 1935, Rudy and Muellner in 1941 and Rundles in 1945. 

A brief general statement of the clinical manifestations of diabetic neurop¬ 
athy^ is found in the summary of the article by Woltman and Wilder. They 
stated: “Diabetic neuritis is mainly a sensory disturbance without correspond¬ 
ing motor impairment; pain, paresthesia and areflexia are its main character¬ 
istics. It shows also a marked predilection for the lower extremities.” 

By virtue of the fact that the disease involves chiefly the sensory side of the 
nervous system, motor disturbances as a rule are not conspicuous. The most 
common finding on neurologic examination is diminution or absence of the 
tendon reflexes in the lower extremities. Rundles found that the Achilles 
reflexes were absent in 81 per cent of his 125 patients with diabetic neuropathy. 
In 56 per cent of the same group the patellar reflexes were absent on one or 
both sides. Other common findings are diminution or absence of the vibratory 
sense at the ankles, areas of diminished or absent cutaneous sensibility to touch 
and extreme muscle tenderness, especially of the muscles of the calf. The 
patient experiences severe pain which may be dull and aching or which may 
simulate the darting or lightning pains of tabes. Argyll Robertson pupils 
(fixed to light but reacting normally in accommodation) occasionally are present. 
Vesical dysfunction of varying degree may accompany the clinical syndrome. 

The clinical picture suggests that the lesion involves principally the sensory 
portions of the peripheral nerves, the posterior roots and possibly also the 
posterior columns of the spinal cord. In some instances, particularly if Argyll 
Robertson pupils and vesical dysfunction are present, there may be considerable 
difficulty in distinguishing the disorder from true tabes dorsalis of syphilitic 

^ The term “diabetic neuropathy” is now considered to be preferable to the older designa¬ 
tion “diabetic neuritis,” since the condition in most instances is probably not a true in¬ 
flammatory disease of the peripheral nerves. 
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origin. Because of the similarity of the two conditions, the term “diabetic 
tabes” (pseudotabes diabetica) has been coined. Tenderness of the muscles 
of the calf in diabetic tabes often serves to distinguish it from syphilitic tabes 
dorsalis. Ordinarily, there is little difficulty distinguishing diabetic neurop¬ 
athy from other forms of true neuritis. To quote again from Woltman and 
Wilder: “Striking clinical dissimilarity between neuritis of diabetes and that 
produced by alcohol, lead, diphtheria and other common causes of neuritis is 
the almost exclusive predilection in the diabetic neuritis for sensory disturb¬ 
ances.” 

In diabetic neuropathy the total protein content of the cerebrospinal fluid is 
frequently increased beyond the normal maximum of 40 mg. per 100 cc. It 
exceeded this value in 24 of 41 cases studied by Swartz at the Mayo Clinic, the 
values ranging from 45 to 180 mg. per 100 cc. 

Clinical observations support the view that the visceral sensory nerve fibers 
which are components of the sensory portions of the peripheral nerves and the 
posterior roots may also be involved in the pathologic process. Evidence 
which favors this hypothesis includes such facts as deficiencies in sweating and 
loss of vasomotor and pilomotor control, dependent edema and vesical dysfunc¬ 
tion or “paralysis.” As will be shown later, the type of vesical dysfunction is 
almost identical with that found in patients with true tabes dorsalis. 

PATHOLOGT OP DIABETIC NEUROPATHY 

Unfortunately, pathologic studies of necropsy material in cases of diabetic 
neuropathy are meager. In 1 929 Woltman and Wilder found reports of only 42 
cases in the literature in which gross or microscopic examination of all or parts 
of the nervous system had been made in patients with diabetic neuropathy who 
came to necropsy. They summarized the findings in these 42 cases ns follows: 
Evidence of degeneiation of the funiculi of the cord, chiefly in the posterior 
column, was present in 16 cases; degeneration of the intramedullary portion of 
the posterior roots in 4 cases; variable changes in the anterior horns in 8 cases; 
and degeneration in the peripheral nerves in 24 cases. A number of these 
reports were based on observations that were made before modem neuropatholo- 
gio teclmiques became available and it maybe questioned whether all of the lesions 
that were described were related to the diabetes that had been present. They 
also reported 10 cases of their own in which gross and microscopic examination 
of the nervous system had been done; in 4 of these cases the examination was 
made at necropsy. In 3 cases the spinal cord and peripheral nerx'es had been 
examined, while in 1, only the peripheral nerves were studied. In the remaining 
6, examination ivas made of the peripheral nerves in legs which had been am¬ 
putated because of diabetic gangrene. The results of their study showed that 
there was extensive degeneration of the peripheral nerves in 8 cases and less 
marked degeneration in 2. “It was usu-ally diffuse, but in 2 cases it was patch}’ 
and involved isolated bundles of fibres Ijing in the midst of relatively normal 
bundles.” They also noted thickening in the walls of the intraneural vessels 
which made them postulate that some of the involvement of the nerves may be 
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OD th.e basis of arteriosclerosis. The findings in the 3 spinal cords examined 
were rather disappointing, as there was only slight degeneration seen, which 
could have been explained on the basis of senility and arteriosclerosis. 

Since this studj'’ was made, a few isolated reports have appeared from time 
to time, but no extensive pathologic study of the neiwous system in diabetes 
has appeared. Gill in 1936 reported a case of diabetic neuropathy with cord 
bladder in which postmortem examination of the spinal cord showed “unmis¬ 
takable evidence of degeneration of the cord and posterior nerve roots of a non- 
inflanunatory nature. The most strildng changes were in the columns of 
Burdach and Goll and in the posterior roots.” 

Root and Rogers described a patient of Dr, Hyman Morrison. The patient 
had diabetic neuropathy and died of pneumonia. On postmortem examination 
of the cord, the most striking change was the presence of numerous small corpora 
amylacea. These were most numerous in the dorsal part of the cord and were 
found not only in the white and gray matter, but also in the overlying meninges. 
There was a slight diffuse gliosis of the dorsal columns, but no large areas in 
which the nerve fibers were deficient were found anywhere. This change was 
found both in the lumbar and thoracic portions of the cord. 

Sheppe in 1936 found changes in the posterior roots and posterior columns 
but also noted changes in the lateral columns and anterior horns. He reported 
on 0 patients with diabetic neuropathy, 2 of whom suffered from diabetic neuro¬ 
genic bladder. Both of these latter patients died as a result of urinary infection. 
In 1 case, that of a man 49 years of age, examination of the spinal cord was made 
at necropsy. Sheppe summarized his findings as follows: “I feel that it is safe 
to say that advanced degrees of diabetic neuropathy are represented by de¬ 
generation of fibres in the dorsal and lateral columns and anterior horns of the 
spinal cord, marked degeneration of the nerve roots and extensive demyeliniza- 
tion of the peripheral nerve fibres.” 

Jordan, Randall and Bloor emphasized the susceptibility of the myelin sheath 
to degeneration in diabetic neuropathy. 

INCIDENCB AND ETIOLOGY OF DIABETIC NEUEOPATHY 

It is difficult to estimate the incidence of neuropathy in diabetic patients. 
Rundles found 125 patients Avith diabetic neuropathy among approximately 
3,000 diabetic patients, a rate of approximately 4 per cent. At the clinic year 
after year the diagnosis of diabetic neuropathy is recorded in approximately 4 
to 5 per cent of aU cases of diabetes. 

The cause of diabetic neuropathy is still obscure. It occurs most commonly 
in diabetes of relatively long duration and is frequently associated with other 
“degenerative” complications of diabetes, such as retinopathy and intercapillary 
glomerulosclerosis. It is even difficult accurately to ascribe diabetic neurop¬ 
athy to any other definite contributing factors except that many physicians 
feel that it occurs more often in patients in whom glycosuria has been poorly 
controlled for long periods. There is general agreement that the degree of 
severity of the diabetes is not closely correlated with the incidence of diabetic 



NEUROGENIC VESICAL DTSFUNCTTON 


247 


neuropathy. The actual agent that attacks the nerve tissue is not known. 
Probably different factors play a predominant etiologic role in different cases. 
For example, in some instances in which the patient has arteriosclerosis obliterans 
the neuropathy is almost certainly due chiefly to ischemia of the peripheral 
nerves. In other instances in which evidence of ischemia has been minimal or 
lacking, the neuropathy has been attributed, rightly or VTongly, to a variety of 
factors. Possibly the presence of diabetes renders the nerve tissue more vulner¬ 
able to a number of different noxious agents. 

VESICAL DYSFUNCTION ASSOCIATED WITH DIABETIC NEUROPATHY 

The earliest investigators of diabetic neuropathy recognized that disturbances 
in micturition and “bladder paralysis” were occasionally part of the clinical 
picture in this disorder. This complication, however, has been considered 
rather rare until the last 10 or 15 years, during which more frequent reports of 
cases of this type have appeared. Among those who have reported cases of 
“diabetic cord bladder” may be mentioned McKittrick and Root in 1928, 
Jordan and Crabtree in 1935, Gill in 1936, Jordan in 1936, Sheppe in 1936, 
McLellan in 1939, Rudy and Muellner in 1941 and Rundles in 1945. 

The vesical dysfunction is characterized primarily by urinary retention 
associated with a distended atonic bladder. It simulates closely the condition 
seen in true tabes dorsalis. It is usually insidious in onset and development, 
so that it may not bo recognized until a palpable tumor of the lower part of 
the abdomen demands investigation or imtil nocturnal incontinence heralds a 
distended bladder with overflow. A careful history in such oases may elicit 
the story, so common in true tabetic patients, of a gradual increase in the interval 
between voidings until micturition has been necessary only once or twice daily. 
Patients also offer the information that considerable straining may be necessary 
to evacuate the bladder. Less frequently, patients may complain of some diur¬ 
nal incontinence which has been spoken of in the literature as “disturbances of 
the sphincters.” 

In other patients the urinary symptoms more nearly simulate those found in 
ordinary prostatic obstruction such as frequency, nocturia, poor dribbling 
stream and a feeling of incomplete empt 3 dng of the bladder. In some patients 
the retention comes on suddenly as a result of some acute complicating illness 
or after a surgical operation. 

Cystoscopic examination usually reveals a large atonic bladder with minimal 
to moderate trabeculation and a large quantity of residual urine, which is fre¬ 
quently infected. In young individuals the vesical neck may appear almost 
normal, whereas in older male patients (in the age at which prostatism occurs) 
there may be associated prostatic hyperplasia. Investigators who have studied 
the vesical dysfunction with cystometrograms are quite generally agreed that 
the condition should be classified as atonic neurogenic bladder. 

It is difficult to estimate the incidence of this complication in diabetes, as it 
is not always possible to distinguish clearly between simple prostatio obstruction 
in a case in which diabetes or diabetic neuropathy is only a coincidental finding 
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and a true atonic neurogenic bladder resulting from diabetic neuropathy. This 
same problem in differential diagnosis occurs in patients with tabes dorsalis 
and has been discussed fully elsewhere by Beare and one of us. Some idea of 
the frequency of diabetic nemogenic bladder may be had from the study of 
Bundles. Of the 125 cases of diabetic neuropathy which he encountered in a 
group of almost 3,000 diabetics, 18 were found to have “an atonic type of bladder 
paralysis.” He also stated that 10 patients complained of some t 5 rpe of urinary 
incontinence. 

Up to the present time, the treatment of diabetic neurogenic bladder has 
been conservative and, for the most part, rather unsatisfactory. It has con¬ 
sisted mainly of control of the diabetes, adequate diet, vitamins, administration 
of urinary antiseptics and teaching the patient to void at regular intervals, 
employing abdominal straining and manual compression (Cred6) where neces¬ 
sary. That part of the treatment which has been aimed at the control of the 
underlying diabetic neuropathy has been particularly ineffective. In patients 
with more advanced disease and in those not responding to conservative meas- 
mes, drainage has been instituted by means of intermittent or indwelling urethral 
catheter or suprapubic cystostomy. The results of treatment have not been too 
encouraging and many patients succumb to infection. Jordan and Crabtree 
summarized their experience with 7 patients as follows; “The prognosis is not 
good. Three of the 7 patients are dead. None of our patients has regained 
the power to empty the bladder completely. The blood nitrogen, on the other 
hand, has not risen to a serious level and the general health of the patients has 
remained reasonably good,” 

Bundles was a little more optimistic in his evaluation of conservative treat¬ 
ment. Although recognizing that most patients are unable to empty the bladder 
completely, he wrote: “If recognized early and treated well the condition may 
remain entirely benign.” Budy and Muellner emphasized the lethal possibilities 
of urinary infection in diabetics and advised against instrumentation and the 
use of catheters whenever possible. In 4 of the 11 cases they reported, death 
occurred, 2 of which resulted from severe urinary infection. They felt that 
“the prognosis, contrary to the general belief, is fair in properly treated cases.” 

TEANSUEETHEAL EESECTION IN THE MANAGEMENT OP DIABETIC 
NEUEOGENIC BLADDEH 

It seems obvious from the foregoing discussion that the vesical dysfunction 
found in patients with diabetic neuropathy is essentially the same as that en¬ 
countered in patients with true tabes dorsalis. It assumes greater importance 
in the diabetic patient, however, because of the greater potential danger of 
infection. Infected residual urine in a diabetic patient may easily precipitate 
a lethal infection of the genito-urinary tract. For this reason adequate treat¬ 
ment is important. 

It must be emphasized that all cases of urinary retention in diabetic patients 
either with or without associated neuropathy are not cases of atonic cord bladder. 
The majority of patients past 50 years of age no doubt have simple obstruction 
of the vesical neck with minary retention, and diabetes mellitus is only a coin- 
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cidental finding. It is apparent that the diagnosis of diabetic neurogenic 
bladder in young people should not be difificult, as the incidence of obstruction 
of the vesical neck in the first three decades of life is low. In older male patients 
the difficulty of accurate differential diagnosis increases because of the probability 
of prostatic hyperplasia. In some patients in this age group, both neurogenic 
vesical dysfunction and prostatic obstruction may be present. In some cases 
accurate differentiation may not be possible, but this is not important because 
the treatment in either case is the same. The problem involved is so similar to 
that of the atonic neurogenic bladder of the patient with true tabes dorsalis 
that we are quoting below an explanation of the problem by Emmett and Beare. 
The explanation of the mechanics involved in the vesical dysfunction of patients 
with tabes dorsalis applies equally well to the patients with diabetic neuropathy. 

“In making such a study, it must be emphasized that it is impossible in every 
case to distinguish acouratel 5 ’ vesical dj'sfunction caused by the tabetic state 
alone from that which results from hypertrophy of the prostate gland or other 
obstruction of the vesical neck in a case in which tabes dorsalis is only a coin¬ 
cidental finding and of no urologic importance. It is true that the extremes of 
these conditions are quite easily recognized, but intermediate conditions may 
be difficult to classify. The chief reason for this difficulty lies in the basic 
neuromechanics and obstructive factors involved in the disability. The neuro¬ 
physiology of normal micturition has been described elsewhere, and it is so well 
known that description here seems unnecessary. The tabetic process damages 
the posterior spinal ganglia, the posterior sensory roots and the posterior sensory 
columns of the spinal cord. This may block not only the impulses which pass 
through the sensory component of the simple spinal reflex arc and which control 
micturition (the level of which is in the sacral portion of the cord) but also may 
block the impulses which pass through the sensory part of the suprasegmental 
conditioning reflex and mediate vesical control by means of subconscious or 
conscious inhibitory impulses from the higher levels. With involvement of the 
sensory component of the lower reflex arc, it is apparent that more and stronger 
impulses would be necessary to incite reflex vesical contraction. This would 
result in progressive vesical distention, loss of tone, and atony. Damage to the 
sensory component of the suprasegmental conditioning reflex would interfere 
with the stimuli which incite the proper flow of inhibitory impulses doivn the 
corticospinal tracts to supply subconscious and voluntary control of the loiver 
reflex arc for micturition. In other words, the patient might not experience the 
desire to micturate until greater and greater distention of the bladder occurs, 
and the micturition could begin without the patient being aware of it. 

“It is easy to visualize how such a lesion can give rise to urinary retention and 
incontinence. The bladder becomes increasingly stretched, loses its tone and 
becomes atonic. There results an imbalance between the detrusor urinae 
muscle and the vesical neck, which results in residual urine and retention. 
Under such circumstances, even a normally appearing vesical neck may be 
obstructive. Any obstruction of the vesical neck, even of a minimal degree, 
may increase the imbalance.... 

“Our e-xperienco with this problem has left Us with the impression that most 
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of the urinary incontinence in tabetic patients may be explained in two ways: 
1) overflow from a distended bladder, and 2) involuntary micturition caused 
by reflex emptying of the bladder not properly controlled by the suprasegmental 
conditioning reflex, the sensory components of which have been damaged. To 
put it simply, since the patient is not aware that micturition is about to occur, 
sufficient inhibitory impulses are not sent down from the conscious or subcon¬ 
scious level to prevent it. 

“It is apparent, therefore, that the over-all problem of vesical dysfunction in 
tabetic patients is composed of three rather ill-defined parts; namely, 1) vesical 
dysfunction arising primarily from the neurogenic lesion caused by the tabetic 
state, 2) obstruction of the vesical neck in a case in which tabes dorsalis is only a 
coincidental finding and plays no part in the vesical dysfunction and 3) a com¬ 
bination of both factors.” 

It should be apparent to the reader that if in the last paragraph in the pre¬ 
ceding quotation the terms “diabetic” and “diabetes” be substituted for “tabe¬ 
tic” and “tabes dorsalis,” the problem of vesical dysfunction in the diabetic is 
accurately stated. 

Inasmuch as the results of transurethral resection of the vesical neck in pa¬ 
tients with tabetic cord bladder have been so favorable, we have felt that equally 
good results should be possible in patients with diabetic neurogenic bladder who 
have not responded to conservative treatment. Inasmuch as we safely do many 
transurethral prostatic resections each year at the clinic for prostatic enlarge¬ 
ment in patients with diabetes, it seemed to us that the hazard of such a pro¬ 
cedure in a patient with a diabetic neurogenic bladder should be of less magni¬ 
tude than the constant presence of infected residual urine or the trauma 
incident to intermittent or permanent urinary drainage by means of urethral 
catheter or suprapubic cystostomy. Our thesis is supported, we believe, by 3 
cases of diabetic neurogenic bladder in which successful treatment was carried 
out by means of transurethral resection of the vesical neck. 

Case 1 .—man 32 years of age was admitted to the clinic on May 3, 1942. 
His presenting complaint was “inability to urinate.” He stated that 12 years 
previously, in 1930, he had been found to have diabetes mellitus, and he had 
been treated with insulin. In 1934, as a consequence of neglect of treatment, 
diabetic coma had developed. Recently, he had been taking 30 units of prota¬ 
mine zinc insulin daily in the evening before supper. No systematic diet had 
been followed. 

For approximately 6 years he had been having diarrhea which was character¬ 
ized by frequent loose, copious stools, sometimes containing undigested food. 
The diarrhea had been particularly troublesome at night and had sometimes 
been associated with fecal incontinence. Two years before admittance he had 
noticed a mild orthostatic edema of the feet and ankles. In the past few weeks 
this had become worse and had extended to the legs, thighs and buttocks. For 
approximately a year he had experienced numbness of the feet and legs. This 
had been associated with impaired sensation, manifested by an inability to 
recognize the temperature of his bath water. There had been no motor dis¬ 
turbances. 
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The patient stated that for the past year he could not remember having felt 
any desire to urinate. About 2 months before admittance he had noted some 
slowing of the urinary stream and slight nocturnal incontinence of urine. Be¬ 
cause of some suprapubic fullness, his home physician had catheterized the 
bladder and found 3,000 cc of residual urine to be present. Since then he had 
been catheterized once daily. 

On physical e.xamination the principal findings were evidences of undernutri¬ 
tion, a rounded suprapubic mass extending almost to the umbilicus and slight 
edema of the ankles. The blood pressure was 138 systolic and 95 diastolic, 
expressed in millimeters of mercury. Examination of the ocular fundi revealed 
an extensive diabetic retinopathy and minimal sclerosis of the retinal arterioles. 

Neurologic examination disclosed marked diminution in the tendon reflexes 
of the upper and lower extremities. There was some loss of pam, temperature 
and vibratory sense in the legs, but there was no well-defined level. The muscles 
of the calves were tender. The Romberg sign was present. The pupils reacted 
feebly to light and accommodation. The value for total protein in the spinal 
fluid was 40 mg. per 100 cc, the results of serologic tests for syphilis were negative 
and the colloidal gold curve was normal. A neurologic diagnosis of diabetic 
pseudotabes was made. 

After a detailed investigation of the gastro-intestinal tract, a diagnosis of so- 
called diabetic diarrhea and possible chronic pancreatitis was made. The 
edema of the lower e.xtremities proved to be related to hypoproteineraia. 

Urologio examination showed the bladder to be distended almost to the 
umbilicus. An indwelling catheter was inserted and 1,500 cc of urine which 
contained microscopic pus and blood were obtained. A cystometrogram revealed 
a markedly atonic bladder with no emptying contractions. Cystoscopy revealed 
a large atonic bladder with poor expulsive force. There seemed to be a definite 
contractile ring around the vesical neck. The bladder was moderately trabec- 
ulated. 

After the diabetes had been brought under control, transurethral resection 
of the vesical neck was carried out on May 22, 1942. Five grams of tissue 
were removed from the entire circumference of the vesical neck and prostatic 
urethra. The tissue was e.xamined microscopicalb' and reported to show “hy¬ 
perplasia of muscle and inflammatory tissue.” 

Mter operation the patient was able to void easily, but a residual urine 
amounting to approximately 200 cc persisted.* Accordingly, the patient was 
allowed to return home and was advised to have his bladder lavaged occasionally. 

During the succeeding 3 years the patient continued to void without difficulty. 
The residual urine on numerous occasions varied between 25 and GOO cc, but 
for the most part approximated 200 cc. Tlie diarrhea persisted and there was 
gradual deterioration in his general condition. He died at home on December 
27, 1945, from the combined effects of malnutrition and a pulmonary infection 
of unknown origin. 

• This patient was operated upon early in the course of our experience with the treatment 
of cord bladder bj' transurethrai resection of the vesicai nech. At that time wo were not 
aware of the fact that in many such cases a second or even third resection is neccs3ar3* to 
restore normai vesical function. 
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Case 2.^—k man aged 31 years was admitted to the clinic on September 15, 
1944. He stated that he had first become ill in 1937 with symptoms of poly¬ 
dipsia, polyuria and polyphagia. He stated that he had' been treated by a 
chiropractor but that a diagnosis of diabetes mellitus was not established until 
1940, when he consulted a physician because of persistence of the same symp¬ 
toms. He was given a diet and instructed to take 20 units of soluble insulin 2 
times daily. No systematic dietary regimen had been followed. He had not 
examined his urine for the past year. His principal complaints upon admission 
were general malaise, polydipsia, polyuria, backache, diarrhea and loss of weight. 

The results of general physical examination were negative except for evidences 
of undernutrition and a traumatic perforation of the nasal septum. Examina¬ 
tion of the ocular fundi revealed many small punctate hemorrhages and con¬ 
glomerate white punctate exudates around the macular regions of both eyes, 
typical of diabetic retinopathy. A single specimen of urine contained 10.91 
gm. of glucose (4.85 per cent) and the value for fasting blood sugar was 426 
mg. per 100 cc. The blood urea measured 30 mg. per 100 cc. Urinalysis showed 
marked pyuria, although the patient complained of no urinary symptoms except 
polyuria. An excretory urogram showed normal Iddneys but the vesical outline 
was large. 

Results of other laboratory and special tests, including determination of 
hemoglobin, erythrocyte count, leukocyte count, differential count, flocculation 
test for syphilis, roentgenographic examination of the thorax and lumbar part 
of the spinal column, stool examinations, proctoscopic examination, and roent- 
genoscopic examination of the colon and terminal part of the ileum, the stomach 
and the duodenum, were negative or normal, A diagnosis was made of diabetes 
mellitus, grade 4, diabetic retinopathy, “diabetic diarrhea” and urinary infec¬ 
tion. The diabetes was brought under control with the aid of a mixed dose of 
protamine zinc and regular insulin totaling 84 units daily. The pyuria was 
eliminated with the aid of sulfathiazole. 

The patient returned to the clinic about 3 months later (December 29, 1944). 
He stated that he had got along well for 1 month after dismissal from the clinic 
and then had come down with the “flu” which was characterized by the occur¬ 
rence of chills, fever, malaise and generalized aching. Shortly thereafter he 
noticed difiiculty passmg urine and began to experience stabbing pains over 
most of the body, but most marked in the legs and left groin. The diarrhea had 
persisted. 

Neurologic examination revealed areas of marked hyperesthesia over both 
thighs anteriorly in the part supplied by the femoral cutaneous nerves. The 
knee and ankle jerks were absent. There was exquisite tenderness of the quadri¬ 
ceps and calf muscles. The pupils reacted normally to light and accommodation. 
Results of examination of the spinal fluid were negative except for a total protein 
content of 75 mg. per 100 cc. 

Urologic examination showed the urine to be moderately infected with Strep¬ 
tococcus faecalis. Several determinations of residual urine gave values which 

^ This case was referred to by Emmett and Dunn. 
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varied from 400 to 700 cc. Cystoscopy revealed a large atonic bladder with 
minimal trabeoulation and moderate cystitis. The vesical neck did not appear 
to be especially obstructive. The patient was treated conservatively with 
urinary antiseptics and intermittent vesical lavage. The urinary retention 
persisted but the patient was allowed to return home in the hope that the vesical 
function might improve if there was improvement in the sjunptoms of diabetic 
neuropathy. To this end, treatment with crude liver e.Ytract, vitamin supple¬ 
ments and careful management of the diabetes was advised. 

The patient returned 4 months later (April 13, 1945). There had been some 
improvement in the pains in his legs, but he complained of burning paresthesia 
in the thighs. His diabetes had remained reasonably well controlled with the 
dosage of insulin previously prescribed. The urinary difficulty persisted. 
Several examinations showed 200 to 300 cc of infected residual urine. Cysto- 
soopic examination gave essentially the same results as at his previous rait. 
The patient was treated by means of an indwelling urethral catheter and urinary 
antiseptics. This treatment did not imprpve vesical function, however, and the 
symptoms of poor, interrupted stream and residual urine persisted. 

Transurethral resection was done on April 30, 1945. With the knife punch, 
5 gm. of tissue were removed, although the vesical neck did not appear especially 
obstructive before the operation was started. Microscopic examination of the 
tissue removed showed adenofibromatous hyperplasia of the prostate gland. 
The urethral catheter was removed on the third postoperative dai’ but the 
patient did not void well. Therefore, on the fifth postoperative day a second 
stage transurethral resection was performed. The resection was carried more 
deeply at the vesical neck, removmg an additional 3 gm. of tissue. Wlien the 
catheter was removed the patient voided easily, producing a forceful stream of 
normal size. The first postoperative check of residual urine showed 250 co to 
be present but after a few days the amount had decreased to 100 co. There was 
no frequency or nocturia and the patient was allowed to return home. 

Six weeks after dismissal the patient wrote that he was still voiding normally 
and that examination showed less than 30 cc residual urine to be present. At 
that time he was still experiencing symptoms attributable to diabetic neurop¬ 
athy. 

The patient returned in July 1940, approximately 15 montlis after operation, 
because of failing vision. Examination of the ocular fundi revealed that the 
diabetic retinopathy had progressed markedly. The diabetes had been con¬ 
trolled fairly well with the aid of a mixed dose of protamine zinc and regular 
insulin totaling 68 units a day. Sjmptoms attributable to diabetic neuropathy 
had virtually disappeared although tenderness of the calves and diminution of 
the tendon refle.xes in the lower extremities persisted. His diarrhea had largelj' 
subsided. The presence of albuminuria, retinopathy and mild renal insufficiency 
suggested that he might have the lesions of intercapillarj' glomerulosclerosis. 
There were no urinary sjmptoms. Vesical function was normal. There was 
no residual urine, and the urine gave negative results on microscopic e.xamination. 

Case S .—^A man aged 26 was first admitted to the clinic on December 11, 
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1944. His presenting complaint was diarrhea of 18 months' duration. He 
stated that a diagnosis of diabetes had been made several years previously. 
This had apparently been adequately controlled by means of diet and insulin. 
He was taking 50 vmits of protamine zinc insulin each morning and 12 to 20 
units of regular insulin each evening. 

The results of physical examination were essentially negative except for in¬ 
fected tonsils. A cursory neurologic examination gave negative results except 
for hypo-active tendon reflexes in the lower extremities. Roentgenoscopic 
examination of the colon and terminal portion of the ileum gave negative results. 
Proctoscopic examination for a distance of 24 cm. gave normal results. Urinaly¬ 
sis revealed a slight reduction of Benedict’s solution, and albuminuria, grade 2 
(on a basis of 1 to 4,1 representing the mildest and 4 the most severe condition). 
The results of microscopic examination of the urine were negative. The value 
for fasting blood sugar was 166 mg. per 100 cc. The results of other laboratory 
studies, including determination of the hemoglobin, erythrocyte count, leuko¬ 
cyte count, differential cormt, flocculation test for syphilis, gastric analysis and 
roentgenographic examination of the thorax were negative or normal. The 
diarrhea was treated empirically, with slight improvement, and the patient 
was dismissed. 

The second admission to the clinic was on October 11, 1947. At that time 
the patient was obviously sick and had niunerous complaints. He stated that 
the diarrhea had persisted since his previous visit, and on occasions he had 
experienced fecal incontinence at night. Also, for about 3 years he had ex¬ 
perienced at intervals a sensation of “pins and needles” in the lower extremities 
which had been constant for the past 2 weeks. This was associated with cramps 
and soreness in the muscles of his legs. For the past 3 or 4 years troublesome 
urinary symptoms had developed gradually and increased in severity. These 
consisted of diurnal frequency, nocturnal frequency characterized by urination 
every half hour, and some “incontinence” especially when he was asleep. The 
urinary stream was poor and associated with some urgency and burning. About 
the same time that the urinary symptoms had become prominent the patient 
had experienced a gradual decrease in libido so that for the past few months he 
had considered himself impotent. Two wneks prior to admittance the patient 
had experienced an attack of chills and fever. Pyuria had been discovered, for 
which sulfonamides had been prescribed. Recently there had been some edema 
of the anlcles and dyspnea on exertion. He had been taking 40 units of prota¬ 
mine zinc msnlin each morning and had been experiencing occasional insulin 
reactions in the early morning hours. 

On physical examination the blood pressure was found to be 120 systolic 
and 70 diastolic. The patient was moderately undernourished. There was a 
mass in the lower part of the abdomen. Urethral catheterization disclosed the 
mass to be a distended bladder from which 700 cc of cloudy urine were withdrawn. 

A urethral catheter was left in place for drainage. Neurologic examination 
disclosed moderate diminution in touch, pain, vibratory and joint sense of the 
lower extremities. The muscles of the calves were tender and the tendon re- 
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flexes of the lower extremities were absent, even with reinforcement. Exami¬ 
nation of the ocular fundi disclosed no evidence of diabetic retinopathy. 

Laboratory examinations gave the following results: albuminuria, grade 3; 
melituria, grade 4; and pyuria, grade 4. The value for fasting blood sugar was 
238 mg. per 100 cc. The value for hemoglobin and the erythrocyte count were 
normal. The leukocyte count was 20,200 per cubic millimeter of blood. Special 
smears of the blood revealed poljTnorphonuclear leukocytosis. The results of 
roentgenographic examination of the heart and lungs were negative. Exami¬ 
nation of the spinal fluid gave negative results except for a total protein content 
of 00 mg. per 100 ce. Results of examination of the urine for abnormal porphy¬ 
rins, lead and arsenic were negative. Parasites and ova were not found in 
several stool specimens. The fat content of the stools was 36.2 and 46.7' per 
cent (dry weight) on two occasions. 

The consulting neurologist made a diagnosis of diabetic myeloneuropathy. 

Further urologic investigation gave the following results. Roentgenograms 
of the kidneys, ureters and bladder and an excretory urogram revealed a small 
stone in the tip of one of the calyces of an othenvise normal-appearing right 
kidney. The left kidney was urographically normal. Culture of urine from 
the bladder showed Escherichia coll and Streptococcus faecalis. 

The patient was kept under observation and medical management in the 
hospital for 5 days. Glycosuria was reasonably well, though not entirely, 
controlled with the aid of a mixed dose of protamine zinc and regular insulin 
totaling 44 units a day, and a diet containing 187 gm. of carbohydrate, 90 gm. 
of protein and 170 gm. of fat. Diarrhea was only slightly relieved by symp¬ 
tomatic treatment and it was felt that this represented a so-called diabetic 
diarrhea. The urethral catheter was removed several times but residual urine 
amounting to about 500 cc persisted. 

On October 18, 1947, transurethral resection of the vesical neck was done 
with the patient under pentothal sodium anesthesia. The bladder showed 
trabeculation, grade 2, and it was spastic.* In spite of the previous excessive 
retention it was impossible to introduce more than 2 or 3 ounces (60 to 90 cc) 
of irrigating fluid into the bladder. Four grams of tissue were removed from 
the entire circumference of the vesical neck with the small cold knife punch. 
The tissue was examined microscopically and reported to be “inflammatory 
muscle.” There was no postoperative fever. The catheter was removed on 
the seventh postoperative day. The patient voided poorly and residual urine 
amounting to 150 to 375 cc persisted. 

On the eleventh postoperative day a second-stage transurethral resection was 
done with the patient under pentothal sodium anesthesia. At this operation 
the bladder was rcln.xod so that the resection could be done more easily than at 
the previous sitting. An additional 4 gm. of tissue were removed, the resection 

* It is difficult to explain this phenomenon of spasticity in an atonic bladder which had 
been carrying more than 500 cc of residual urine. This unusual situation, however, is 
occasionally observed in patients with simple prostatic obstruction unassociated with a 
neurologic lesion in whom there has been excessive urinary retention. We have feit at 
times that the anesthetic agent might bea factor, although wo have observed the phenomenon 
with spinal and sacral block as well as with intravenous pentothal sodium anesthesia. 
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being carried ratber deeply at the vesical neck and an attempt being made to 
remove all prostatic tissue out to the verumontanum. This tissue was examined 
microscopically and called ‘ ‘inflammatory muscle. ” The result of this procedure 
was good. When the catheter was removed on the fourth postoperative day, 
the patient voided normally with good control and emptied his bladder com¬ 
pletely. When the patient was dismissed to return home on November 7, 
his urinary frmction was entirely normal aside from the fact that he had to 
urinate once at night. He was emptying the bladder completely at each micturi¬ 
tion. There was no subjective or objective change in theneurologic disturbances 
in the lower extremities. Glycosuria was well controlled with the aid of 8 
units of protamine zinc and 24 units of regular insulin taken as a mixture in one 
syringe in the morning before breakfast. 

The patient returned on December 17, 1947, because of fever, malaise and 
backache during the previous 3 weeks. He had been voiding normally and 
emptying his bladder completely. He had been treated with penicillin and 
streptomycin, which seemed to control the fever, but as soon as administration 
of the medicine was discontinued the fever would recur. 

Examination revealed moderate tenderness and muscle spasm in the right 
lumbar region. Urinalysis revealed pyuria, grade 2, with 50 cells per high- 
power field. The value for blood urea was 38 mg. per 100 cc. There was no 
residual urine. On cystoscopic e.xamination the bladder appeared normal and 
the prostatic urethra was well healed. Bilateral pyelograms revealed incom¬ 
plete filling of the upper calyx of the right kidney, suggestive of extracalyceal 
pressure. The left kidney was normal. A diagnosis of cortical abscess of the 
right kidney was made. 

The right kidney was explored surgically on December 20, 1947. Multiple 
abscesses were found in the upper half of the kidney. Nephrectomy was per¬ 
formed. Following the operation there was a gradual rise in the value for the 
blood urea, which stabilized at about 78 mg. per 100 cc. The patient was free 
of fever and his general condition was much improved. His diabetes was well 
controlled with the aid of a mixture of 6 units of protamine zinc and 14 units of 
regular insulin taken in the morning before breakfast. At the time of dismissal 
on January 16, 1948, he was voiding normally and there was no residual urine. 
He was instructed to maintain a high fluid intake and to have a determination 
of the blood urea in 1 month. 


summaky 

The treatment, by transurethral resection of the vesical neck, of 3 patients 
who had neurogenic vesical dysfunction associated with diabetes melhtus and 
diabetic neuropathy is reported. The atonic type of vesical dysfunction ob¬ 
served in these cases closely simulated that which is seen in association with 
tabes dorsalis of syphilitic origin. In 1 case transurethral resection of the vesical 
neck resulted in moderate improvement in vesical function; in this case the 
amount of tissue resected was not adequate for an optimal result. In the other 
2 cases resection of the vesical neck resulted in restoration of essentially normal 
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micturition. In the absence of effective methods of therapy of the diabetic 
neuropathy ■which is responsible for the v^ical dysfunction in these cases, 
resection of the vesical neck provides a means of improving vesical function and 
thereby protecting the patient against the inconvenience and hazards involved 
in carrying infected residual urine in the bladder. 
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BACTERIOLOGICAL STUDY OF URINE FROM PARAPLEGIC 

PATIENTS^ 

SEWARD E. OWEN and EDMUND P. FINCH 
From the Laboratories, Veterans Administration Hospital, Hines, Illinois 

The purpose of this study is to provide information on the various types of 
bacteria found in the urines of paraplegic patients. Of special interest is the 
variation in bacterial types in the same patients, over the 6 month period covered 
by this work. The material deals with bacteriologic findings on 274 paraplegic 
patients. 

The literature contains but few reports on the variety of bacterial species 
found in the urines of paraplegic patients. Petroff and Lucas report 87 cases 
wherein the bacterial types are limited to 7. They report that urine cultures 
displayed a mixture of organisms; viz., gram negative bacilli and gram positive 
cocci and that the former were predominant. Their gram negative group 
comprised about 92 per cent of the bacterial tj'pes found in paraplegic bladders. 
Keefer et al. in their selection of 409 cases of chronic infections of the urinary 
tract for streptomycin treatment apparently did not include urinary tract in¬ 
fections in paraplegic patients. Schaub's recent report has considerably clari¬ 
fied the importance of paracolon organisms in urinary tract infections in women. 
Kennedy, Cummings and Morrow described 22 paracolon strains, 4 of which 
were isolated from urine. Cross reported a paracolon bacillus in a series of 
over 20 organisms obtained from urinary tract infections. Levine noted a 
group of unclassifiable gram negative rods in urinary infections. We have 
found the paracolon group to be one of major importance in urine from para¬ 
plegic patients. 

Antibiotic sensitivities vary considerably depending upon natural or acquired 
resistance. Streptomycin may also change the spreading properties of Proteus; 
and A. aerogenes colonies may become dry and rugose following streptomycin 
exposm’e. Organisms become resistant to streptomycin and it appears falla¬ 
cious to isolate one colony from a plate, determine its sensitivity, and predict 
efficiency of future streptomycin therapy on the basis of these findings. Sepa¬ 
rate colonies of the same t 3 q 3 e organism from the same plate may show different 
resistance to the antibiotic. A more exact prediction of organism sensitiveness 
to streptomycin and its probable efficacy in treatment can only be obtained by 
fishing several typical colonies to a suspending medium and determining the 
antibiotic resistence of this mixture. 

The coagulase test, which was used routinely on isolated staphylococci in an 
attempt to classify the virulent strains, in one instance produced unexpected 
results; viz., 1 case displayed a coagulase positive hemolytic Staphylococcus 
aureus as well as a coagulase positive similar though nonhemolytic organism. 

1 Published with permission of the Chief Medical Director, Department of Medicine 
and Surgery, Veterans Administration, who assumes no responsibility for the opinions 
expressed or conclusions drawn by the author. 
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Hemolytic property of the staphylococcus does not thus necessarily parallel 
coagulase positiveness. 

In urinary tract infections commonly encountered, it may be a simple matter 
to differentiate reinfection from recurrence of primary infection. In paraplegic 
patients, however, the practical impossibility of properly sterilizing body parts 
leaves little doubt that the continued use of catheters favors the reintroduotion 
of organisms. This is especially so since the skin areas below the waist of para¬ 
plegics are prone to harbor many types of bacteria. Urinary complications are 
to be expected whenever incompetent sphincters are encountered and when 
incomplete drainage requires repeated catheterization. It is believed that when 
bacterial species in cases not receiving antibiotics showed a marked change in 
sensitivity, that a new infection had occurred in a receptively favorable urinary 
tract, or that a variant may have developed similar to that noted by Miller 
and Bohnhoff. 

The voluminous data on urine cultures from paraplegic patients accumulating 
at the laboratories and the many interesting and imusual findings stimulated 
the preparation of this report. Organisms of 37 different species were isolated 
in a series of 1882 classifications. The number of urines cultured from each 
patient varied from 1 to 12. In the early part of the test period the average 
number of different organisms per mine was 2; later urines displayed an average 
of 5 different organisms and as many as 7 were noted. This increase is believed 
to be a result of repeated catheterizations. 

One of the many problems encountered in this study was that of isolating all 
organisms in pure culture for studies of antibiotic sensitivity. Proteus was 
particularly troublesome, as 52.8 per cent of the cases showed a member of this 
group. In several instances as many as three Proteus species were found in a 
single urine culture. The relation of organism occurrence to total number of 
patients and cultures is shown in table 1. Column 1 shows the number of cases 
harboring the organism listed. Column 2 gives these data on a percentage basis. 
The number of times these organisms were encountered in the cultures is pre¬ 
sented in column 3, while column 4 gives the percentage incidence of the various 
organism groups. Since it is difficult to differentiate the etiological organism 
from secondary invaders, all organisms isolated are listed. The diphtheroids, 
a common contaminant, were isolated from 23 cases. One diphtheroid dis¬ 
played hemolysis on blood agar. Yeasts were identified in 5 cases, although no 
special cultural teolmique was employed for these. N, catarrhalis, Serrata 
marcessens, and lOebsiella pneumoniae were reported in 1 instance each. Of 
the organisms shown in column 4, 75 per cent were gram negative. This figure 
is considerably lower than that reported by Petroff and Lucas (loo. cit.) for gram 
negative types found in paraplegic bladders. 

Table 2 shows the relative incidence of some of the larger groups of organisms 
encountered. Proteus, as might be e.\pected, heads the list; 19.2 per cent of all 
isolations proved to be one of the 6 Proteus species listed. P. vulgaris was 
nearly twice as common as P. morgani. E. coli were isolated 209 times; hemoly¬ 
sis on blood agar was noticed in 15 instances. This phenomenon probably 
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Table 1. The relation of organism occurrence to total number of patients and cultures 


OKGAKI6K GSOtTP 

KUUBER or 
CASES SHOWING 

PER CENT OE 
CASES SHOWING 

NXniBES OF 
CULTURES 

PER CENT 
CULTURES 
SHOWING 

Aerogenes. 


62.4 

332 

17.6 

Proteus. 


62.8 

361 

19.2 

Pseudomonas. 


43.4 

230 

12.2 

Escherichia. 

111 

40.5 

217 

11.5 

Enterococci. 

109 

39.8 

154 

8.2 

Paracolon. 

91 

33.2 

134 

7.1 

Acbromobacter . 

86 

31.4 

120 

6.4 

Streptococci. 

84 

30.7 

157 

8.4 

Staphylococci. 

66 

24.1 

71 

3.8 

Micrococci. 

34 

12.4 

42 

2.1 

Alcaligenes. 

25 

9.1 

26 

1.4 

Diphtheroids. 

23 

8.4 

28 

1.5 

Yeast. 

5 

1.8 

5 

0.4 

Catarrhalis. 

2 

0.73 

2 

0.1 

S. marcessens. 

1 

0.37 

1 

0.05 

Friedlander. 

1 

0.37 

1 

0.05 


Table 2, Showing the breakdown of some typical bacterial groups 


GENUS 

SPECIES 

PER CENT OP ALL 

NUUBER OP 

CULTURES 

CULTURES 

Proteus 

P. vulgaris 

19.2 

151 


P. morgani 


81 


P. rhettgheri 


52 


P. mirabilis 


51 


P. ammoniae 


15 


P. americanus 


11 

Escherichia 

E. coli 

11.5 

194 


E. coli (hemolytic) 


15 


E. freundi 


8 

Streptococci 

G. streptococcus 

8.4 

77 


B. streptococcus 


41 


( A. streptococcus 


32 


Other streptococci 


7 

Enterococci 

! 

Strept. fecalis 

8.2 

119 


Other enterococci 


35 

Staphylococci 

1 

S. aureus (hemolytic) 

3.8 

33 


S. aureus (non-hemol.) 

1 

12 


1 S. albus 

I 

26 
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occurred more often but was not considered significant at that time. Of all 
organisms isolated 11.5 per cent were members of the genus Escherichia. Strep¬ 
tococci were found 157 times or an 8.4 per cent incidence. In 7 early instances 
unexpected overgrowth resulted; these are listed as “streptococcus others”. 
The later development of Proteus inhibiting agents eliminated the trouble. 
Staphylococcus albus was found about half as frequently as Staphylococcus 
aureus. The latter species was subdivided into two groups on the basis of the 
presence or absence of hemolysis on blood agar. The coagulase test was em¬ 
ployed on isolated staphylococcus cultures to differentiate possible pathogenic 
strains. 

The following r&um^s regarding the bacteriological findings on specimens 
from paraplegic patients are illustrative of the complexities encountered. PS 
indicates penicillin sensitivity in units per cubic centimeter; SS indicates sensi¬ 
tivity in units per cubic centimeter of streptomycin. Likewise PR and SR, 
indicates resistance to these antibiotics in units per cubic centimeter. 

CASE SUMMARIES 

Case S. On August 16 the urine showed E. coli SS 7.5; P. ammoniac SS 7.5 
B. alcaligenes SS 30; enterococcus SS 7.5; all were sensitive to penicillin at 50 
units. On September 13 and 14 blood streptomycin level was 17.4 U/cc and 
the blood culture was negative. On September 17 culture showed A. aerogenes 
and P. vulgaris, both resistant to penicillin at 400 TJ/oc and to streptomycin at 
200 tJ/cc. On October 4 the urine allowed A. aerogenes PR 400, P. rhettgeri 
PS 200; both organisms were resistant to streptomycin at 200 U/cc. On 
October 22 the urine showed E. coli PS 400, SS 200; Streptococcus fecalis PS 
5, SS 25; Achromobacter PS 400 and SS 7.5. This case shows the variation in 
bacterial flora that may occur spontaneously or following treatment. 

Case 19. This case shows a variation in antibiotic sensitivity of Staphylo¬ 
coccus aureus which remained coagulase positive throughout and was hemolsdic 
except on October 2. On August 31 the urine showed S. aureus PR 400, SR 
200; beta hemolytic streptococcus PS 0.5, SS 15. On September 16 the urine 
displayed S. aureus PS 5, SR 200; beta hemolytic streptococcus PS 0.5 and SS 
1. On October 2 urine showed S. aureus, nonhemolytic but coagulase and 
mannite positive, PS 100 and SS 1; pyocyaneus PR 400 and SS 7.5; S. fecalis 
PS 0.5 and SR 200; S. albus PS 0.5 and SS 7.5; diphtheroid PS 0.5 and SS 1. 
On October 12 the urine showed S. aureus PR 400 SS 7.5; pyocyaneus PR 400 
and SS 15; beta hemolytic streptococcus PS 0.5 and SS 7.5. On October 28 
urine culture showed S. aureus 100 and SS 200; pyocyaneus PR 400 and SS 
50; P. morgani PR 400 and SS 7.5; beta hemolytic streptococcus PS 0.5 and 
SS 7.5. 

Case S70. This case shows a persistence of E. coli and a positive blood cul¬ 
ture for P. mirabilis occurring 1 week after intensive streptomycin therapy. 
The organism isolated from blood culture was of low streptomycin sensitivity. 
The effect of streptomycin therapy appears to be fleeting as the blood culture ’ 
was rechecked and verified. On July 16 urine culture showed E. coli PR 400 
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and SS 1; paracolon PS 400 and SS 1; P. vulgaris PS 400 and SS 0.5. On 
August 7 the right kidney urine showed E. coli, gamma streptococcus, and A. 
aerogenes; while the left kidne 3 ’^ urine showed E, coli and gamma streptococcus. 
The blood streptomycin level August 1 to 10 was 8 U/cc. On August 15 the 


Table 3. Case 184- Showing that organisms commonly found in urine cultures are not 
sensitive to tyrothricin in usable concentrations 


PATE 

02GA1»TS24 

pETncnxn; 

STUEPIOMYCIN 

TVEOTHBICXW 

July 13 

j 

i 

Paracolon 

P. rhettgheri 
gamma strep¬ 
tococcus 

Sensitive 400 U 
Sensitive 400 U 
Resistant 400 U 

Resistant 200 U 
Sensitive 0.5 U 
Resistant 200 U 

Resistant 0.2 mg 
Resistant 0.2 mg 
Sensitive 0.6 mg 

Aug. 5 

Paracolon 

Achromobacter 

1 1 

Resistant 400 U 
Resistant 400 U 

Sensitive 0.5 U 
Sensitive 0.5 U 

Resistant 0.5 mg 
Resistant 0.5 mg 

Aug. 17 

i 

Paracolon 

P, rmrabjlis 

E. coli 

Resistant 400 U 
Sensitive 50 U 
Sensitive 300 U 

Sensitive 7,5 U 
Sensitive 1 U 
Resistant 200 U 

Resistant 0.6 mg 

Resistant 0,5 mg 

Aug. 19 

Paracolon 
Achromobacter 
A. aerogenes 

P. vulgaris 

P. ammoniac 

Sensitive 50 U 
Resistant 400 U 
Resistant 400 U 
Resistant 400 U 
Resistant 400 U 

Sensitive 5 U 
Sensitive 50 U 
i Sensitive 200 U 
Sensitive 200 U 
Sensitive 200 U 

Resistant 0.5 mg 
Resistant 0.5 mg 

I Resistant 0,5 mg 
Resistant 0,6 mg 
Resistant 0.6 mg 

Sept. 30 

P. vulgaris 

E. coli 
P 3 ’'ocyaneus 
Strept. fecalis 

Sensitive 5 U 
Resistant 400 U 
Sensitive 100 U 
Sensitive 50 U 

1 

Sensitive 1 U 
Sensitive 1U 
Sensitive 7.5 U 
Sensitive 15 U 


Oct. 11 
Oct. 12 

Serum streptomycin level—40 Units/cc. 

Urine streptomycin level —75 Units/cc. 


Oct. 13 

1 

1 

Achromobacter 
A. aerogenes 
Strept. fecalis 

P. -vTilgaris 

P. rhettgheri 

P- morgani 

i Sensitive 300 U 
Resistant 400 U 
Sensitive 5 U 
Sensitive 300 U 
Resistant 400 U 
Resistant 400 U 

Resistant 200 U 
Resistant 200 U 
Resistant 200 U 
Resistant 200 U 
Resistant 200 U 
Resistant 200 U 



The unusual streptomycin levels on October 11 and 12 are due to renal deficiency re¬ 
sulting from Iddney stones in one functional kidney. 


blood culture was negative. On August 17 two blood cultures were positive 
for P. mirabilis PS 50 and SS 1; found in the urine this same day were P. mira- 
bilis, sensitivity to penicillin and streptomycin as above; E. coli PR 400 and SR 
200; enterococcus PS 50 and SPi- 200. On September 19 P. mirabilis had dis¬ 
appeared and 5 other organisms were found. On October 16 urine culture again 
showed 4 different organisms. On both of these dates the resistances were 
distributed so as to nullify treatment with antibiotics. 
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Case 107. Here is an example of the persistence of paracolon bacilli and the 
change in bacterial flora in urine cultures over a 6 month period. On April 
17, before penicillin and streptomycin sensitivities were determined routinely, 
paracolon bacillus, B. alcaligenes, and Staphylococcus albus were isolated. 
Three months later a culture of the urine showed paracolon bacilli (PS 400, 
SS 15) and a gamma streptococcus (PS 5, SS 200). On August 14 paracolon, 
A. aerogenes whose antibiotic sensitivity remained unchanged up to October 
25) aehromobacter and pyocyaneus were isolated, all resistant to streptomycin 
at 200 U/cc. One week later, August, 21 the streptomycin resistance for para¬ 
colon had changed to a sensitivity at 7.5 U/cc. Aerogenes remained unchanged 
but the streptomycin sensitivity of Aehromobacter at 50 U/cc had changed to 
a resistance of 200 U/cc. Ten days later, A. aerogenes, Aehromobacter, and 
pyocyaneus were all streptomycin resistant at 200 U/cc, a micrococcus was 
streptomycin sensitive at 100 U/cc. Culture on September 12 showed A. 
aerogenes, paracolon, and a diphtheroid; all streptomycin resistant at 200 U/cc; 
A streptomycin sensitive P. vulgaris at 100 U/cc also grew out. On October 1 
the antibiotic sensitivity of Aehromobacter had changed considerably from 
the date of first isolation; streptomycin sensitivity was down from a resistance 
at 200 U/cc to a sensitivity at 1 U. It was resistant to penicillin at 400 U on 
August 21, sensitive to 100 U on August 31, and to 50 U on October 1. The 
streptomycin sensitivity of P. vulgaris had changed from a sensitivity at 100 
U on September 12 to a sensitivity of 7.5 U on October 1. Another culture was 
taken the follo’A’ing day, October 2, and the following results were obtained: 
Paracolon (PS 50, SS 1); Aehromobacter with a penicillin resistance up from a 
sensitivity at 50 U 24 hours previous to a resistance at 200 U, while the strepto¬ 
mycin resistance jumped from a sensitivity at 1 U to a sensitivity at 200 U in 
the same 24 hour period; P. vulgaris was less resistant to penicillin, its sensi¬ 
tivity dropping from a resistance at 400 U to a sensitivity at 200 U/cc and its 
streptomycin sensitivity changing from 7.5 to 1 U. E. coli and enterococci 
were also isolated. Culture on October 25 showed A. aerogenes, Achromobac- 
ter, and pyocyaneus, all PR 400, SR U/cc. 

Case 84 shows the persistence of A. aerogenes in culture over a 5 month 
period as well as the fluctuations in antibiotic sensitivity. The original cul¬ 
ture on this patient was taken June 17 and showed the following organisms: A. 
aerogenes (PR 400, SS 50), P. vulgaris (PR 400, SS 5) and gamma streptococcus 
(PS 5, SS 100). One month later, on repeat culture, P. vulgaris still PR 400 
but was SS 1 instead of 50 U/cc. E. coli (PR 400, SS 100), and paracolon (PR 
400, SS 100). On August 15 the penicillin sensitivity of A. aerogenes had fallen, 
from PR 400 on June 17, to PS 2.5; the streptomycin sensitivity increased from 
50 U to 300 U over the same period. The penicillin sensitivity of E. coli de¬ 
creased from a resistance to 400 U on July 14 to a sensitivity to 7.5 U. Achro- 
mobacter was also isolated with a PS 1; however this organism was never iso¬ 
lated again on subsequent cultures. Two days later, August 17, A. aerogenes 
was again encountered, this time its PS had increased from 2.5 U to a resist¬ 
ance of 400 U while the streptomycin sensitivity dropped from 300 to 50 U/cc 
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over the same 48 hour period. Streptococcus fecalis was also isolated. The 
blood streptomycin level on August 22 was 12 U/cc. On September 5 A. 
aerogenes, E. coli, and gamma streptococcus were all penicillin resistant to 400 
U and streptomycin resistant to 200 U/cc. On Hovember 1 the SS of E. coli 
and A. aerogenes had fallen to 1 U/cc. Pyocyaneus was SS 25 U/cc; all three 
organisms were penicillin resistant to 400 U/cc. 

Case 183 is an excellent example of the apparent ineffectiveness of streptomy¬ 
cin in lowering the nmnber of organisms in paraplegic urine. On 28 August E. 
coli were cultured from the right kidney; E. coli and P. vulgaris from the left. 
Serum streptomycin level on August 31 was 10.5 U/cc and the urine level on 
the same date was 130 U/cc. Culture on September 9 yielded but one or¬ 
ganism, E. coli. Two days later three strains of Proteus (mirabilis, morgani, 
and americanus) were isolated in addition to E. coli, A. aerogenes, and Achro- 
mobacter; making a total of 6 organisms isolated from the same urine. 

SUMMARY 

The bacteriologic findings on urines from 274 paraplegic patients are pre¬ 
sented. 

Gram negative organisms constituted 75.6 per cent of the different types of 
organisms isolated. 

Organism types foimd in urines of paraplegic tend to increase with time lapse, 
despite treatment. 

The necessity of repeated catheterization appears to parallel reinfection de¬ 
spite extreme care as to cleanliness. 

Antibiotic studies present a variety of findings, due to changing flora, rein¬ 
fection, and acquired resistance of the organism to antibiotics. 

A series of case briefs illustrates the general complexity of bacteriologic fac¬ 
tors in the paraplegic problem. 

In paraplegics, and possibly other conditions presenting mixed infections, 
single antibiotic sensitivity determinations as an index for therapy are of little 
value. 

The authors express their appreciation to Miss Mary Turner, Miss Katherine 
Vandenboom, and Mr. Lawrence Gates, of the bacteriology section, for their 
assistance in assembling the data upon which this report is based. 
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A REPORT ON SEXUAL FUNCTION IN PARAPLEGICS' 
HERBERT S. TALBOT 

From ihe Cord Injury and Urological SeclionSt McGuire Veterans Administration Hospital, 

Richmond, Va. 

No comprehensive study seems yet to have been made of the sexual func¬ 
tion after injury or disease of the spinal cord sufficient to produce paraplegia. 
There is a widespread belief that all persons so afflicted are permanently and 
completely impotent and sterile. Available evidence indicates that this is not 
the case. 

Direct innervation of the germinal epithelium or the interstitial secretory 
tissue of the gonads has not been definitely demonstrated.^ Testicular function, 
seminal or endocrine, seems not to be altered by transection of the spinal cord. 
Although testicular biopsies or seminal studies were not prepared for this report, 
other evidence of continuing function has not been lacldng. No atrophy of the 
testicle has been observed except in a few instances clearly the result of infection. 
There has been no impairment of secondary sexual characteristics. In the 
female, menstruation usually continues unchanged and gestation has been re¬ 
ported.® While this study was in progress 2 young women with cord injuries 
came under observation, one a paraplegic and one a quadriplegic. Both men¬ 
struate normally, retain all their feminine characteristics, and show no sign of 
ovarian deficiency. 

The exercise of normal sexual activity, however, depends not only upon the 
secretory function of the gonads, but, in the male, also upon certain neuro¬ 
muscular mechanisms by which the living sperm are delivered into the genital 
tract of the female. As regards these mechanisms, a reasonable analogy may 
be drawn between the sexual and micturitional functions. Both comprehend 
reflex acts overlaid by controls from higher centers.' In the presence of a cord 
lesion, the fundamental reflex function may be expected to persist unless there 
is involvement of the center itself, or of its communicating fibers. It is quite 
true that such reflex activity, lacking its normal controls, may be less help than 
hindrance, but reconditioning and readjustment are fortunately possible in many 
instances. The reflex, or as it is more commonly called, the “automatic” bladder 
is evidence alike of the dysfunction resulting from uncontrolled reflex activity, 

‘ Published with permission of the Chief Medical Director, Department of Medicino and 
Surgery, Veterans Administration, who assumes no responsibility for the opinions expressed 
or conclusions drawn by the author. 

’ Kuntz, A.; The innervation of the gonads in the dog. Anat. Rec., 17:203,1919. 

Idem.: The Autonomic Nervons System. Philadelphia: Lea & Febiger, 1945, 3rd cd. 

’ Cleland, J. G. B. Paravertebral anesthesia in obstetrics. Surg., Gynec. it Obst., 67: 
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147,1933. 
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and the capacity for retraining to a fair degree of usefulness.® Whether the 
analogy can be carried as far in the case of the sexual function remains to be 


There are, of course, two reflex mechanisms involved, namely erection and 
ejaculation. It is generally agreed that in man the center for erection is situated 
in the upper one or two sacral segments. The efferent pathway is parasympa¬ 
thetic, the fibers passing through the visceral rami of the sacral nerves, which 
were for this reason called the “nervi erigentes” by Eckhardt in 1863. The 
ejaculatory center, according to all available evidence, is located in the upper 
lumbar segments; its efferent pathway is sympathetic, through the h 3 T)ogastric 
plexus, exciting contraction of smooth muscle in the vasa deferentia, the prostate 
and seminal vesicles, the trigone, and the posterior urethra. There is some 
evidence that the lumbar center may also, to a degree, mediate erection, par¬ 
ticularly when the excitation is of psychic origin. Reflex contraction of certain 
striated muscles, the constrictor urethrae, and the bulbo- and ischiocavernosus, 
completes the ejaculation by expelling the semen from the urethra. There is 
also reflex as well as voluntary activity of some of the skeletal muscles of the trunk 
and extremities, which has been observed in man as well as in experimental 
animals.® 

In the normal human adult, the fundamental reflex nature of the sexual 
act is drastically modified by the influence of higher centers. Ejaculation 
cannot be evoked as a voluntary act, and there is no evidence of direct cortical 
impulses being delivered to the smooth muscle involved in erection or ejaculation. 
P&ychic stimuli can, however, bring about or inhibit erection, with the cortical 
influences probably impinging upon effector neurons at the level of the center in 
the cord. Theoretically, since two distinct centers are involved, ejaculation 
should be possible without erection, and in e.xperimental animals can be so 
evoked by appropriate stimulation. Normally, however, it requires a summa¬ 
tion of stimuli which will have already produced erection. Nocturnal emissions 
may at times result from stimuli arising within the genital passages, and in the 
absence of primary erection, but such ejaculations are of no biological value so 
far as reproduction is concerned. 

In consideration of this brief outline of the neurophysiology, certain types of 
alteration may be anticipated after injury of the spinal cord. 1) There may be 
destruction of either or both of the centers or interruption of their communicat¬ 
ing fibers. This, of course, must result in the abolition of the mechanisms they 
mediate. 2) There may be complete transection of the cord above the level of 
the centers, with persistence of reflex activity but no manifestation of cortical 

^ Talbot, H. S. A consideration of the urological care of paraplegics. Virginia Med, 
Monthly, 73; 449, 1946. . . . -r -r.! • i 

° Henderson, V. E. and Roepke, M. H.: On the mechanism of erection. Am. J. Physiol., 
106:441,1933. ,„ 

Fulton, J. F.: Physiology of the Nervous System. New York: Oxford University Press, 
1943 . , ^ , r. 

Marshall, F. H.: The Physiology of Reproduction. London; Longmans, Green & Go., 
1922. 

Riddoch, G.; Reflex functions of the completely divided spinal cord in man. Brain, 
40:264,1917. 
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influence. 3) There may be incomplete transection of the cord, with persist¬ 
ence of reflex function and varying degrees of cortical control. 

This report is based on a survey of 200 paraplegic patients, all males, who 
were carefully questioned and observed regarding their sexual status. Etio- 
logically the cord lesions were distributed as follows: 


Traumatic. igo 

Tumors. 4 

Pott’s disease. 1 

Syphilis. 1 

Diabetes (arteriosclerosis) . 1 

Myelitis of undetermined origin. 3 


200 

In no case was the lesion of less than 4 months’ duration; there were 20 cases 
of 4 to 6 months’ duration, and the remainder, excepting 2, were from 6 to 45 
months. The other two had been paraplegics for 22 and 19 years respectively. 
Of the 200 patients, 145 are still in the hospital; 5 have died, and 50 have been 
discharged to their homes. 

Three distinct groups were recognized early in the study. The first consisted 
of men who had never had erection since the onset of the cord lesion; these 
numbered 73, or 36| per cent of the total number. Ne.xt were those who ex¬ 
perienced reflex erection only, in response to local stimuli; there were 85 such 
patients, or 425 per cent. Finally, there were 42 patients (21 per cent) in whom 
erection could be evoked by either local or psychic stimulation. This grouping 
is indicated in table 1. 

The time factor was found not to be of great significance. The restoration 
of sexual function is apparently coincidental with emergence from spinal shock. 
This, as is well known, represents a period of great variability. Three patients 
reported having had erections within 24 hours of injury. Generally, if function 
were to return at all, it had done so by the end of 6 months. This agi-ees reason¬ 
ably well with observations of some members of the same group with respect to 
recovery of bladder tone. Exceptions were noted, of course. One patient had 
his first erection 18 months after injury, and reported returning sensation 17 
months after that. Of the 20 cases with lesions of 4 to G months’ duration, 9 
were impotent, 45 per cent as against 36| per cent for the entire 200. 

The degree of completeness of the transection of the cord is obviously impor¬ 
tant, for with incomplete lesions tracts may be spared which contribute sig¬ 
nificantly to function. On the other hand, when only minimal vestiges of motor 
or sensory function remain, the distinction may be of no more than academic 
interest. Table 2 shows the distribution of complete and incomplete transections 
in the three groups, as determined by gross neurological findings. Among those 
with incomplete lesions are a few patients who can walk unassisted, and ns many 
more who can manage with canes. The rest depend upon wheelchairs for locomo¬ 
tion, although an increasing number can get along on crutches for short distances. 
All show neurogenic dysfunction of bladder and bowel. 
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Erection in response to a local stimulus depends only upon an intact spinal 
reflex arc; there is no need to postulate the survival of tracts leading to higher 
centers. More than half the men responding to local stimulation only are 
listed as having complete lesions, and this is the case with two-thirds of those 
with no erections. When, however, a psychic stimulus is effective, it follows 
that at least some thread of a cortico-spinal tract must remain. Of the 42 
patients responding to such stimulation, only 8, or less than 20 per cent, are noted 
as having complete transections. In these, of course, the original interpretation 
of the gross neurological findings was wrong. More precise methods might have 
yielded other evidence that the transections were incomplete. The important 
point is that a patient with what is to all intents a complete transection, may yet 
exhibit survival of this function. 

Table 1 


Group I No erection. 73 36.6% 

Group II Erection on local stimulation. 85 42.5% 

Group III Erection on local or psyoWc stimulation. 42 21% 

Total. 200 


Table 2 



TOTAL 

TEANSECTION 

LEVEL 


Complete 

Incomplete 

Not 

Localized 

D-ll & Above 

D -12 & Below 

"Monfi . 

73 

50 

23 

11 

26 

36 

TiOnfil . . 

85 

47 

38 

4 


42 

8 

34 

3 




200 

105 

95 

18 

105 

77 


The level of the cord lesion, be it complete or incomplete, should theoretically 
be of no moment so long as the actual reflex centers are spared. In fact, how¬ 
ever, this concept must be modified. The lesions are seldom sharply confined 
between the imaginary planes by w'hich the segments are divided from each 
other. Moreover, vertical extensions, probably degenerative in character, 
occur with some frequency, and may confuse the neurological findings.'^ Allow¬ 
ing for this, the patients were divided according to whether their lesions were 
situated above or below a plane between the 11th and 12th dorsal segments. 
Those in whom a sufficiently precise localization was impossible were excluded. 
The results of this classification are shown also in table 2. Of 105 patients with 
levels at Dll or higher, 76 per cent retained the erectile reflex. Of 77 with 
lesions at lower levels, that is, more likely to involve the lumbar and sacral 
centers, only 53 per cent still showed erections. 

In any discussion or evaluation of the sexual function in these men, a suitable 
distinction must be drawn between potency and fertility. The former, of 
course, is a prerequisite to the latter, but may exist without it, when testicular 

^ Guttmann, L,: Personal communication. 
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function is present but there is obstruction of the seminal passages. A number of 
these patients have had one or more attacks of epididymitis consequent upon 
urethral infection, and may well have become sterilized thereby. Fortunately, 
with a few e.xceptions, they are less interested in paternity than potency. Their 
sexual capacities are noted in table 3, where the two groups are designated 
“local” and “psychic” according to the type of stimulus to which there is an 
erectile response. All of the “psychics”, of course, respond also to local stimula¬ 
tion. 

Among the “local” group, only 22 of the 85 experience any sensation with 
erection. Incidentally, these men are no more able to inhibit than to produce 
an erection through cortical influence. Casual stimuli, as in washing, instru¬ 
mentation, or even the pressure of bed clothes, may produce priapism. Only 6 
of this group were able to evoke an ejaculation by manipulation, but the figure is 
of no consequence because not many had made the attempt. Eleven had had 
nocturnal emissions, usually with no associated erotic dream, although all 
members of the group had normal libidinous interests on the psychic level. 


Table 3 



LOCAZ. 

psYcznc 

Total... . 

85 

42 

Sensation 

22 

37 

Ejaculation 

2 

11 

Nocturnal emission 

7 

6 

Both. 

4 

6 

Intercourse attempted 

19 

27 (23%) 

Ejaculation 

4 

16 (10%) 

Gratification 

6 

6 


alloiving for their general infirmities. Nineteen had attempted intercourse 
with successful intromission. In 4 there was ejaculation with a sense of gratifica¬ 
tion. Six others reported gratification although ejaculation did not occur and 
there was no sensory orgasm. 

Apparent satisfaction in performing the se-xual act, even in the absence of 
voluptuous sensation, was an observation of some interest. It is probable that 
in many cases of impotentia the patient is less distressed by the loss of pleasur¬ 
able sensation than by the accompanying sense of inadequacy. Among these 
patients, certainly, the ability to have intercourse appears to be a source of con¬ 
siderable satisfaction, intellectual, if nothing else. 

In the “psychic” group, the approximation to normal function is naturally 
more evident, since some cortico-spinal pathway remains. Thus, of the 62, 
all but 5 reported sensation during erections; 17 had produced ejaculations and 
12 had had nocturnal emissions, usually with erotic affect. Intercourse with 
intromission was accomplished by 27, in 16 with complete success, in 6 more with 
gratification but no ejaculation. 

At first gkance, the total number who have had intercourse is not impressive, 
46 out of 200; but this onlj' represents those who had successful intromission. 
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Consideration, moreover, must be given to the fact that three-quarters of these 
men are still in the hospital, that many are unmarried (which deters a good many 
if not all) and that some have been very ill for a good part of the time. Under 
the circumstances, a total of 25 per cent is not too discouraging. 

Once there has been a recovery of sexual function, the pattern appears to 
remain constant, depending as it apparently does upon irreversible neurologic 
changes. Two exceptions to this may be noted. The first deals with 10 patients 
who had anterior rhizotomies for the relief of skeletal muscle spasms. All 10, 
as it so happened, had previously exhibited at least reflex sexual function. In 
6 it was completely abolished by the operation, and these are listed among those 
without erection; in 4 it was not greatly altered. As it is generally performed, 
the procedure is to divide the anterior roots from D12 to Si, which interrupts 
the reflex arcs involved in the sex function, except that if the root of S2 be spared, 
a mechanism for erection may remain. 

The second exception involves a very small group of men, apparently impotent 
but with obviously incomplete lesions, in whom it has been considered that a 
psychic block might be responsible. One of these showed improvement after 
the situation had been explained. 

With no intent to exaggerate its importance, the value of a reasonable degree 
of sexual readjustment in connection with the rehabilitation of these men is 
beyond question. They seem hitherto to have been more or less mitten off in 
this respect. This preliminary, and admittedly incomplete, study suggests 
that for many of them the door to reasonable gratification or even paternity 
need not be arbitrarily closed. General misconceptions about this should be 
corrected, and there is an obvious need for further investigation. 

BHMMART 

The neurophysiology of the sexual function in the male is briefly reviewed. 

In a study of 200 male paraplegics, it was found that per cent were unable 
to have erections; 42| per cent have reflex erections evoked by local stimulation; 
21 per cent have erections resulting from psychic stimulation. 

Of the 200, 46 have had intercourse with intromission; 20 of these had ejacula¬ 
tions and 12 more reported gratification without ejaculation. 

Since two-thirds of these patients are capable of at least a reflex erectile re¬ 
sponse, they should not be dismissed as permanently impotent. 

The relation of this response to the level and completeness of the spinal cord 
lesion is discussed. 

Cushing V. A. Hospital, Framingham, Mass. 
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EUPTURE OF THE URINARY BLADDER AND 
PROSTATIC URETHRA' 

HUGH T. BEAGHAM 

From the Departments of Urology, Louisiana State University School of Medicine and 
the Charity Hospital of Louisiana at New Orleans 

At the Charity Hospital of Louisiana at New Orleans from January 1, 1934 
to 1948 there have been 69 cases of rupture of the bladder or prostatic urethra, 
excluding those associated with fractures of the pelvis, intestinal perforations 
and surgical trauma. These exclusions were made because of the difficulty in 
evaluating the role of rupture in such cases. The incidence as to admissions to 
the urologic services was 1:395 among the male and 1:2,051 among the female 
patients. 

The majority of cases occurred in the sixth, seventh and eighth decades. 
This prevalence is due to the injuries during prostatic resection in older patients 
and the exclusion of some cases due to external trawna among younger patients. 

ETIOLOGY 

Transurethral resection has resulted in 13 intraperitoneal and 33 extraperi- 
toneal ruptures. In reviewing these charts, it was observed that rupture is more 
common in the resection of a large gland, and is unusual in the resection of pro- 
static carcinoma and contractures of the vesical neck. This may be explained 
by the fact that the resectionist is apt to be intent upon removing a certain 
amount of tissue in cases of the former while in the latter he is primarily con¬ 
cerned in the creation of an adequate channel. It was also notable that no rup¬ 
tures were found in enucleations of the prostate gland. Twenty-eight of these 
accidents occurred to members of the visiting staff, while in 18 instances the 
resections were done by residents. 

There has been an increase in the number of resections during recent years. 
Although the number of perforations has also increased, actually the highest 
incidence was during the time when resection was in its infancy. 

On five occasions the tears occurred in wealcened walls with the introduction 
of rubber catheters or with distention during cystoscopy or transurethral resec¬ 
tion. Carcinoma and infection caused the weakness in some while in others 
obstructive lesions had led to very thin structures. Sounds and stylets forcibly 
tore through fixed portions of tissue of 4 patients. 

There are only 5 gunshot wounds included. All of these were extraperitoneal, 
as would be expected when all with intestinal perforations were eliminated. 
Those occurring with blows, falls or crushing injuries numbered only 5. The 
smallness of tliis category is due to the exclusion of ruptures with associated 
pelvic fractures, which makes up the largest group due to external trauma. In 

' Read at annual meeting. Southeastern Section, American Urological Association, 
Hollyu'ood, Fla., January 8,1948. 
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the possible applications of the concept of hpoacid-lipobase disproportion in 
pathological lesions in controlled series of operative cases. The results indicate 
not only that this approach appears to be more efficient than other known meth¬ 
ods of pain control, but that profound physiological changes are brought about 
within the area of operative trauma as reflected by the reduction in the severity 
of hemorrhage and improved healing. 

This concept and these studies merely open the way to further investigations 
along this Hne. Much more detailed information concerning the nature of the 
local physico-chemical changes within pathological foci and the means of con- 
t,ro llin g such changes are necessary. 

SUMMAET 

A new concept of the local physico-chemical changes occurring within pathologi¬ 
cal foci as introduced by Revici, has been briefly described. According to this 
view, pain is the result of local pH changes brought about by the accumulation 
of add or alkaline substances within disturbed tissues. Changes in the lipid 
balance are associated with and may account for these alterations. 

The possibility of correcting or neutralizing such lipid changes has been ex¬ 
plored clinically in several series of urological cases. The favorable effects upon 
pain as well as upon bleeding, wound healing and other important postoperative 
problems and complications indicate the need for further study along these lines. 

5J). Greene Ave., Brooklyn, N. Y. 
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Gross hematuria was common in both types of rupture, which is easily e\- 
^ plained by considering the cause of these ruptures. However, in a few instances, 
particularly with external trauma, the absence of gross hematuria may have led 
to complacency on the part of the inexperienced observer although the micro¬ 
scopic presence of red blood cells in the urine should have been sufficient to 
prompt the proper investigation. 

The low percentage of those presenting retention, even with marked intraperi- 
toneal leakage, is explained by the fact that most of these patients were in shook. 
The 100 per cent finding is tendeiness in the abdomen (unless it is masked by 
anesthesia). As disclosed by table 2, the late symptoms allow for a clearer dif¬ 
ferentiation of intraperitoneal from extraperitoneal rupture. When neglected 
intraperitoneal rupture leads to peritonitis with the gastro-intestinal disfunction, 
rigidity becomes even more pronounced and distention is the rule. The localiza¬ 
tion of pain and tenderness and the milder degree or absence of shock in the 


Table 2 —Late symptoms and signs 



IVTfiAPEalTONZAL 

EXTKAPEXITONZAL 


% 

% 

Pain 



Severe 

100 

03 

Localized 

7 

05 

Generalized 

03 

5 

G. I. symptoms 

100 

37 

Hetention 

21 

20 

Shock 

36 

6 

Mass 

1 

85 

Rigidity 

93 

25 

Tenderness 

100 

95 

Distention . 

93 

20 


extraperitoneal type are the principal points of differentiation. Presence of 
shoulder pain or upper abdominal pain especially while m the Trendelenburg 
position indicates diaphragmatic irritation of intraperitoneal extravasation. 

Many of these patients were under anesthesia. Fortunately practically all of 
them were anesthetized with a low intrathecal (saddle-type) block, r\hioh allows 
the patient to feel the discomfort of some extraperitoneal extravasations and 
certainly of the majority of intraperitoneal ruptures. It is conspicuous that at 
times the complaints of the patient during the operation were blamed on the 
ineffectiveness of the anesthesia, when actually the patient ex-perienced rather 
diagnostic pain. 

DIAGNOSTIC PROCEDURE 

In the majority of these cases studied, it is apparent that no special diagnostic 
methods were necessary, inasmuch as the clinical pictures were rather typical 

There were only 7 that u ere visualized. Perhaps this low figure is due to the 
failure of the operators to record their observations. The failure of the irrigating 
fluid to return as it should may be the first abnormality detected. 
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In 11 cases, cystography was utilized. In 5 it did not demonstrate the rupture; 
however, in each of these the technique was faulty. The most common errors 
were failure to take proper views to show the contour of aU of the bladder or 
failure to properly distend the organ. Unless the technique is correct, results 
may lead to false security. Relatively few of these cases (6) had diagnostic 
catheterization alone. In several instances a quantity of fluid was injected 
into the bladder and the amount returned determined. Here again there were 
errors in interpretation because inadequate amounts of fluid were used. Should 
one choose this technique in determining the integrity of the bladder erroneous 
conclusions may be avoided by the use of amounts up to 300 or 500 cc. after 
smaller quantities have returned completely. 

Cystoscopy was used for diagnosis in only one case; however, its proper em¬ 
ployment constitutes a valuable aid. 

OPERATIVE THERAPY 

Once the diagnosis has been definitely established, or sufi&cient evidence is at 
hand to warrant suprapubic investigation, what procedure should one use? 
The most important consideration is to have constant drainage so as to reduce 
intravesical pressure and to prevent further extravasation. The extraperitoneal 
areas of extravasation must be drained. 

At times the associated hemorrhage necessitates packing or suturing, but for 
the most part keeping the bladder in an empty state tends to stop hemorrhage. 

Laparotomy was performed in 18 of the cases under consideration. At times 
this procedure was done to facilitate suturing. Rarely is it necessary, because 
in most instances sutures may be placed intravesically. Laparotomy is justified 
to empty large quantities of fluid from the peritoneal cavity, and is certainly 
indicated in cases where there is a question of perforation of other viscera. 

An enucleation was done followng 1 resection because of uncontrolled hemor¬ 
rhage in the presence of extraperitoneal extravasation. This patient recovered. 
For 1 case perineal drainage was established. In the absence of extravasation 
below the urogenital diaphragm this procedure is not justified, and indeed opens 
a new route of extravasation and infection. 

In only one of the cases operated upon was drainage of an abscessed area done 
without suprapubic cystostomy. Acute appendicitis occurred with extraperi¬ 
toneal extravasation in one and responded after appendectomy. In another an 
ileostomy was performed for intestinal distension and the patient survived. 

There was only 1 death in which the anesthetic was definitely thought to be at 
fault. The t 5 q)e was spinal. In recent years more general anesthesia has been 
used for patients in shock. 

Blood administration plays an important part in the reduction of the mor¬ 
tality rate. During the last few years more patients have received adequate 
amounts of blood, but there still remain a few, even with the presence of a large 
blood bank, who have failed to receive sufficient quantities. The quantity of 
blood to be administered depends directly upon the quantity lost. Similarly 
the rate of administration depends upon the rate of loss. 
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have survived 6 to 9 years without evidence of cancer, and without hormonal 
control. 

In the 78 cases in which the growth seemed to be completely confined to the 
prostate, 24 patients were known to have had recurrence. Of the remainder, 
40 lived or are living 5 years or longer without evidence of cancer, or a survival 
of 51.3 per cent. Their ages varied from 51 to 82 years, the average being 64.2 
years. 

The microscopic sections in these 78 cases were then examined to see how 
accurately one could define the limits of prostatic cancer by rectal examination. 
In 32 instances carcinoma had extended beyond the prostate, and in 31 of these 
the cells were present in the perivesicular tissues. In not a single case in the 


Table 1. Total radical operations for cancer of prostate prior to May 1, 194S: 132 cases 


LOCAL CONDITION AS DETERMINED 
ON RECTAL EXAMINATION 

CASES 

DIED WITH 
CANCER 

I^IED WITHOUT 
CANCER 

LIVING WITH 
CANCER 

LIVING WITHOUT CANCER 

Extraprostatic extension 

1 

54 

40 

8 (4 lived 
6 to 9, 
yrs.) 

3* 

3 (6 to 9 yrs. 
without castra¬ 
tion or estro¬ 
gen) 

Intraprostatic (confined 
to prostate) 

4 . 

78 

23 (3 over 
5 yrs.) 

30 (16 lived 
5 to 27 
yrs.) 

1 (5 years, 
9 mos., 
without 
castra¬ 
tion or 
estrogen) 

24 (6 are 10 

years or more, 
3 are 9-10 
years; without 
castration or 
estrogen 


* One, 5^ years with castration; one, 7 years, without castration or estrogen; one, 11 
years, wih metastases at 9 months. 


entire series were carcinoma cells found vdthin the lumen of the seminal vesicles 
or vas deferens. Perineural lymphatics, however, were frequently involved. 
Of these 32 cases of microscopically proved e.xtraprostatic extension, there were 
16 deaths from cancer. Twelve patients lived or are living 5 years or longer 
without recurrence, and 4 of these have survived between 9 and 16 years. It 
would seem therefore that the radical operation should not be undertaken at all 
unl ess one removes intact and with a wide margin the layer of fascia covering 
the seminal vesicles behind and the layer covering them in front, so that the 
vesicles are never exposed. 

In only 41 of these 78 cases did the microscopic sections show that the carci¬ 
noma was apparently limited to the prostate. Eight of these patients subse¬ 
quently had recurrence or metastases, whereas 25, or 60 per cent, have lived 5 
to 27 years without cancer. 

In this group of 78 cases, in which the carcinoma was not grossly extrapro¬ 
static, there were 31 cases in which a circumscribed nodule of almost stony 
consistency had been described lying within one lateral lobe. In only 5 of these 
did the microscopic sections confirm the existence of a strictly localized carci¬ 
noma. In the remaining 26, the carcinoma had extended more or less widely 
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throughout the gland, and in 11, cells were present in the perivesicular tissues. 
This finding clearly indicates that if curative surgery is ever to be undertaken 
for prostatic cancer, the operation at all times should be made as radical as 
possible. 

Of the 5 cases with microscopically localized cancer there has been 1 recur¬ 
rence. One patient died postoperatively, and the remaining 3 have survived 9, 
10, and 27 years without cancer. 

Of this total group of 78 cases without preoperative evidence of extrapro¬ 
static extension, 43 were operated upon prior to May 1, 1938. Of these, 12 
patients lived or are living 10 to 27 years ivithout demonstrable cancer, a 10- 
year sui-vival of 28 per cent. In 2 of these cases carcinoma cells were found 
microscopically in the perivesicular tissues in the removed specimen. 

It is true that 2 other patients lived 11 years and 14 years, 9 months with 
recurrence, but this was clinically observable 9 years and 4§ years respectively 
after operation, and doubtless could have been detected earlier had they been 
examined. No patient who lived 10 years without demonstrable recurrence or 
metastases subsequently showed evidence of cancer. This survival rate strongly 
suggests that the e-xistence of distant metastases should not be inferred merely 
from the finding of tumor cells in the perineural lymphatics within the substance 
of the prostate gland. 

The operative mortality has steadily declined through the years. In the total 
group of 190 cases there were 12 deaths, a mortality of 6.3 per cent. These 
were the result of shock in 2 cases; septicemia, 2 cases; pyelonephritis, 3. oases; 
agranulocytosis, 1 case; hemorrhage from peptic ulcers, 1 case; pneumonia, 1 
case; coronary occlusion, 1 case; and pulmonary embolus, 1 case. In the last 10 
years there were 6 deaths in 127 cases. In the last 100 cases there were 3 deaths, 
and in the last 50, none. 

Urinary incontinence has been less troublesome in the last 10 years with the 
utilization of Vest’s method of vesico-urethral anastomosis* but there is still 
room for improvement. Vest’s closure was used in 114 cases, and 36 per cent 
of these patients had perfect control on leaving the hospital. One hundred of 
these patients have been followed, and 75 eventually had perfect urinary control. 
Thirteen continued to have slight stress incontinence, with the loss of a few 
drops of urine on coughing, sneezing, or straining, insufficient to require any 
precautionary device. Twelve had poor control and required a urinal or clamp. 

There were 7 postoperative strictures following this method of anastomosis, 
but all of these responded satisfactorily to simple instrumentation. In 1 case 
some obstruction had resulted from slight deformity at the site of anastomosis, 
which was corrected by a small transurethral resection. 

In the total series of 190 cases there were 7 instances of rectovesical fistula, 2 
of which healed spontaneously. Of the 5 persistent fistulas, only 1 occurred in 
the 127 cases done during the last 10 years, and followed the removal of a large 
carcinoma with e.xtraprostatic e.xtonsion. 

* Vest, S. A.: Radical perineal prostatectomy, modifleation of closure. Surg., Gynec. 
&Obst.,70:035-937 (May) 1940. 
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but animals are not humans, and our experience -with prostatic cancer in animals 
is too limited to be of much value. As urologists we are all fundamentally 
interested in human prostatic cancer. 

Up to the birth of the twentieth century little effort was made to differentiate 
benign and malignant growths of the prostate. During the years 1900-1935, 
the microscope and the x-ray were the only long-handled retractors of science 
used in this problem, but in the past decade the biological factor has been intro¬ 
duced which opens new possibilities for consideration of the cancer cell in its 
biological, physiological, chemical and morphological aspects. Strohm in 1935 
discovered that the female sex hormones affected "the growth of prostatic cancer 
cells and that the patient’s pain at the site of bony metastases was relieved by 
the injection of placental blood. Counseller and Hunger independently found 
that irradiation of the testes in sterilizing doses gave relief of pain in metastases 
from prostatic cancer. A biological relationship was thus definitely estabhshed 
between the gonads and prostatic cancer. This is implemented by the observa¬ 
tion that eunuchs have never developed cancer of the prostate. The chemical 
side of the problem has been exposed by Kutscher, Wolbergs, the Gutmans and 
Sproul, who in these same years found the acid phosphatase content to be in¬ 
creased in cancer of the prostatic gland and in metastatic lesions from cancer of 
the prostate and furthermore noted the increase of the enzyme in the blood 
stream of patients suffering from this disease. Gomori is credited with the use 
of the lead stain which demonstrates the enzyme in the epithelial cells of the 
prostate. Huggins’ experimental work has added scientific knowledge of the 
physiology of the prostatic epitheUum of the dog. Microscopically and chemi¬ 
cally the normal prostate in the human and the normal prostate in the dog are 
similar, but the benign enlargements are different: the dog’s benign enlargement 
is an adenoma, while the human’s is an hyperplasia. The human develops 
prostatic cancer frequently and the dog rarely if ever,—at least the author has 
never seen prostatic cancer in a dog. One is not justified in assuming that the 
prostatic epitheliiun of man and dog are similar, because prostatic tumors in 
man and the dog are biologically and morphologically different. 

We believed that if we could grow human prostatic cancer we might avail 
ourselves of an unusual opportunity to study this cancer anew and perhaps break 
the stalemate in which we find outselves at the present time. The growth of 
human tissues outside of the body is not new, nor is the induction of morphologi¬ 
cal mahgnant changes in epitheUum by the use of chemical agents new. In 1910, 
Carrell and Burrows, using a modified Harrison technique, grew human cancer 
cells in vitro. Seven years later Burrows, Bums and Suzuki cultured cancer 
tissue from the human bladder and prostate and noted the biological changes in 
the cells outside the body. Burrows and Kennaway attempted unsuccessfully 
to produce cancer of the prostate in mice by the prolonged use of estrogen, and 
Moore and Melchionni used chemical carcinogens of benzpyrene likewise without 
success. Dunning, Curtiss and Segaloff have been successful in inducing squa¬ 
mous metaplasia of the prostate in two inbred strains of rats by the use of 
methylcholanthrene; but, while the tumors metastasized to the lungs and skeletal 
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system, they ivere not like the adenocarcinomas which we encounter so commonly 
in humans. Furthermore, these carcinogens used to produce neoplasms in ani¬ 
mals are not as far as we know found in man, although they are being searched 
for in the various organs. Theoretically, androgen is a factor in cancerous 
growths of the prostate, and the female hormone, estrogen, contains an anti- 
carcinogenic radical which at times and under certain conditions inhibits the 
growth of prostatie cancers. Cancer cells grow independentlj' of the other cells 
of the organ in which they exist and demonstrate their autonomy b 3 ' spreading 
to all parts of the host. A true neoplasm, according to Greene, is autonomous 
in character and should be made to grow outside of the human bodj' pro\-ided it 
obtains nourishment. 

With these factors in mind we have succeeded in transplanting human prostatic 
cancer into the ej'es of guinea pigs through 1C successive generations without the 
selection of animals susceptible to cancer. Some of the transplanted tumors fill 
the anterior chamber of the eye of the guinea pig in 20 to 25 days; others lie 
dormant for several months and then begin to grow. It is our experience that 
the more cellular the tumor the greater is the likelihood of its growth. If there 
is much fibrous tissue associated with the cancer tissue, or if there is any infec¬ 
tion, the transplanted tumor is dissolved and melts away. Success in obtaining 
these growths is attended by much care and patience. At the beginning of our 
e.xperiment we transplanted prostatie cancer tissue into animals regardless of 
their sex but found that all the successful “takes” occurred only in the male 
animal up to the eighth generation with the exception of a single female stimu¬ 
lated with large doses of androgen. After the eighth generation, the prostatie 
cancer grew equally well in the male and in the female and now continues to grow 
regardless of the sex of the animal in which it is transplanted. It would not 
grow in castrated male animals, but we have been successful in growing it in 
pregnant females. See table 1. 

Physiologicall.v, the heterologous transplants resembled the cancerous growths 
which we see in our patients. Clinicallj', some grow fast and others relativeb' 
slow. Heterologouslj’’ some of the transplants grew as much in volume in three 
weeks as others did in G to 8 months; a few appeared to lie dormant for several 
months and then began to grow. We tried to stimulate some of the transplants 
bj' giving the animal 1 mg. of androgen hj'podcrmically daily at the time of 
transplant; but there was no demonstrable increase in the rate of growth, nor 
was there any microscopic change in the testes. Biologicallj’, it would appear 
that testicular androgen is necessary to initiate the growth of prostatie cancer, 
as prostatie cancer has never been found in men castrated carl}- in life. Analo¬ 
gously, we were unsuccessful in transplanting jn-ostatic cancer to the castrated 
male animal, although it grow' in a certain percentage of normal male animals. 
One female in the sixth generation was stimulated with 5 mg. of androgen per 
day and successfully grew the cancer. Now why did the cancer grow equally 
well regardless of sex after the eighth generation? The tumor apparently be¬ 
comes tolerant of estrogen and indifferent to the presence of androgen, and at 
this stage its growth is little influenced by cither male or female hormone. 
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Clinically, in some patients we see a dramatic favorable response to the removal 
of the androgen factor either by castration or by implementing the imbalance 
of the male and female hormones in favor of the female hormone by the admin¬ 
istration of estrogen; other patients respond slowly and a few almost not at all 
in the last stages of the disease, even noth most energetic hormonal treatment. 


Table 1. Results of heterologous transplantation of human prostatic eancer into the eyes 

of guinea pigs 


GENERATION 

NU^ER OF PICS 

NUMBER OF TAKES 

takes per cent 

Jlale 

Female 

Male 

Female 

Jfale 

Female 

First . ... . 

7 

5 

5 

2-0* 

71.4 

0 

Second 

16 

4 

12 

1-0* 

75 

0 

Third . 

22 

5 

s 

0 

21.5 

0 

Fourth 

10 

1 

2 

0 

16.6 

0 

Fifth .. 

6 

0 

2 

0 

33.3 

0 

Sixth 

7 

It 

0 

It 

0 

100 

Seventh 

2 

1 

2 

0 

100 

0 

Eighth 

12 

2 

6 

1 

50 

50 

Ninth 

10 

6t 

1 

2§ 

10 

33.3 

Tenth 

8 

5 

3 

2 

37.5 

40 

Eleventh 

4 

0 

1 

0 

25 

0 

Twelfth 

2 

8 

0 

2 

0 

25 

Thirteenth 

5 

5 

0 

0 

0 

0 

Tenth * 

3 

4 

1 

1 

33 3 

25 

Eleventh 

3 

5 

1 

2 

33 3 

40 

Tv elfth 

8 

9 

2 

3Ti 

25 

33.3 

Thirteenth 

16 

11 

10 

11 

62 

100 

Fourteenth 

5 

6 

5 

6 

100 

100 

Fifteenth 

2 

0 

2 

0 

100 

0 

Sixteenth 

4 

2 

3 

1 

75 

50 

Totals 

152 

SO 

66 

32 

43 4 

40 


* Initially “takes” but within 10-12 days regressed. 

t Received 5 mg. testosterone daily for 35 days starting with day of transfer, 
t Castrated 

§ Stimulated vith testosterone, 1 mg. a day. 

^ One pregnant animal. 

* The tumor v as lost in the first 13th generation but was picked up again in the 9th 
generation. Late or dormant growths in the 16th generation may increase the final per¬ 
centage of “takes.” 

The tumors, then, both clinically and heterologously, possess different degrees 
of sensitmty to the female hormone. 

CHEMISTRY 

Although we know little about the chemistiy of a cancer cell, we believe that 
the prostatic cancer cell offers the greatest opportunity for study of any of the 
various cancers because it produces the acid phosphatase in pathological amounts. 
Clinically, the presence of the serum acid phosphatase in the blood stream of 
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patients with cancer of the prostate is not onlj’- worthy of recognition but can be 
depended upon as diagnostic evidence of dissemination of the cancerous lesion, 
for no other neoplasm produces pathological amounts in the blood stream. 
After castration or sjTithetic estrogenic therapy this enzyme largely disappears 
from the blood stream but in some patients will return in pathological amounts 
if the hormonal therapy be discontinued. However, it remains low in patients 
who have been castrated or who take estrogen continuously and who at the 
same time have an actively-growing prostatic cancer or a persistence of viable 
growth bj’ rectal e.\amination. AYhen we have active growth of prostatic cancer 
with metastases why should we not always find an increase in the serum acid 
phosphatase in the blood stream? The heterologous transplants may help to 
explain this fact. In the third generation of transplants none of the cancer cells 
take the Gomori stain. Serum acid phosphatase levels were taken in a number 
of animals which had extensive growths filling the anterior chamber of the eye, 
but their blood failed to show any increase in this factor. Woodard has reported 
high blood levels and high tissue assay of acid serum phosphatase and in the 
same individuals later, after treatment, a noraial blood level and at the same time 
little elevation in the cancerous tissue proper, although the tumor was actively 
growing. These observations indicated that the tumor had changed its metab¬ 
olism and now produced but little of the enzyne. In most patients treated 
hormonally and in the heterologous transplants the tumor lost its power to 
produce the enzyme and at the same time became more and more refractory to 
the estrogenic hormone. Because a prostatic cancer does not produce an exces¬ 
sive amount of the acid enzyme is no sign that the cancer is under oonti'ol. On 
the contrary it may indicate that the tumor has become more resistant to 
hormonal treatment and that no matter how much female hormone is given the 
tumor continues an active and progressive growth. Hence clinicallj' and e.xperi- 
mentally we find a tumor which is not only chemically different but biologically 
different from the original tumor. 

Speculation as to the source of the acid phosphatase, whether it is derived 
from the cytoplasm or the nucleus of the cell, can be satisfied by a simple pro¬ 
cedure. If one emulsifies the malignant prostatic tissue, centrifugalizes it at 
high speeds and stains the constituents with Gomori preparation, one finds that 
the amorphous cytoplasm takes a much heavier stain than does the nuclear 
component. This gives evidence that the cytoplasm of the cancer cell produces 
the acid phosphatase, while the nucleus controls the growth. Huggins has 
showed that androgen stimulates prostatic cell activity and acid phosphatase 
production. In the castrate the only other source for androgen production is the 
suprarenal gland. Thus we have a never-ending supply of the androgen. Hug¬ 
gins has furthermore showed conchisivelj' that it is not feasible to remove the 
suprarenal glands in man, as death follows in a few days. Even if it were pos¬ 
sible to control suprarenal androgen production and prcscn’c the other functions 
of the suprarenal gland little advantage could be expected if the tumor was far 
advanced, because the heterologous transplants in later generations demonstrate 
the growth to be independent of either hormone. 
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MORPHOLOGY 

Since the prostatic cancer cell changes its ph 5 'siological chemistry in its strug¬ 
gle for independence,—that is, it loses its ability to produce the acid enzyme,— 
can any change in its morphology be demonstrated? The heterologous trans¬ 
plants thus far show no change in the microscopic appearance of the cells. All 
the cells reproduce themselves and appear to be of the same cell structure 
throughout all the 16 generations. Clinically, we have found in two autopsies a 



Fig. 1. J. L , aged S3,1'lewHaven Hospital Unit Xo. B 30458. Castrated 5-29-42; died 
2-26-45. General condition improved for 2 years. Nine months’ decline before death. 
Autopsy. 

Photomicrograph, X 300. Prostatic specimen, transurethral_ resection 6-17-42, two 
weeks after orchidectomy. Strands of prostatic epithelium mixed with dense fibrous 
stroma. Nests of solid masses of epithelial cells containing a scant amount of cytoplasm 
with abnormall}’' large, deep-staining nuclei. 


marked transformation of the primary epithelial cell to a more anaplastic cell 
which more or less resembles an embryonic cell,—possibl}" a sarcoma cell (figs. 1, 
2). One has the right to ask whether or not these cancers, if allowed to live a long 
time, take on an embryonic form morphologicall 3 L Greene has clearly demon¬ 
strated that human embryonic tissue from any organ will grow heterologously 
up to the fifth month. Both prostatic cancer and human embryonic tissue 
possess heterologous transplantabilit 3 ’', while normal adult tissue can not thus 
be grown. Scientists who pin their faith on an embryonic factor inherent within 
the prostatic epithelial cell which causes a normal cell to alter its morphology 
would here find support of their h 3 'pothesis. Whether our heterologous prostatic 
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cancer growths will in future generations change to cells of embryonic character 
we can not predict. 


HORMONAL THERIPRUSIS 

When the hormonal treatment for cancer of the prostate was first instituted 
most obseiwers recorded that about SO per cent of patients responded favorably 
in one way or another. We have learned from the heterologous growths of 
prostatic cancer that in the animal the tumor becomes refractory to the ordinary 



Fig 2 Pliotomjciograph, X 300. Specimen of prostate obtained at autopsy, 2-20-45. 
Very little stroma \Mtli large rounded cells containing a relatively large amount of cj toplasm 
and largo nuclei. Xoto change of small epithelial cells to anaplastic embryonic tjpo coll. 


amounts of estiogen. This suggested that laiger doses of estrogen be emploj’ed 
clinically. Now with larger doses of estrogen, with or without castration, the 
percentage of patients vho obtain lelief of pain for a shoit period is almost 100 
per cent. This obseivation supports the hypothesis that some patients either 
reQuiie a larger amount of female hoimone to produce a legressive change in 
the cancer or that their cancels have acquiied a resistance to the hoimone so 
that larger doses of the hormone must be given to effect a favoiable response. 
What constitutes a small and laige dose of hoimone is subject for discussion. 
We have for convenience designated any dose under 10 mg. per day a minimal 
dose and anj' over 40-.50 mg. per day a large dose. However, some physicians 
are reported as giving 300 mg. per day. Gardner has demonstiated that small 
doses of estrogen stimulate the epithelial bicast tissue in mice, but that large 
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doses cause an atrophy of these tissues. The action is paradoxical, and it may 
be true that the female hormone acts on certain epithelial tissues as a carcino¬ 
genic agent, that different amounts of the hormone may act as an anticarcino- 
genic agent, and that somewhere in between large and small doses we may find 
the maximum desired effect without carcinogenic action. We have observed 
Avith diligence the response with respect to relief of pain as one of the main 
indicators as to how much hormone to administer. Patients reach levels of 
hormonal treatment, so that some respond Avell on 5 mg. per day for a while 
and then, as symptoms of pain recur or there is an increase in activity in the 
growth of the tumor, the hormone is increased until the pain disappears. We 
do not believe that the size of the enlarged breasts is any indicator as to the 
amount of hormone to be administered for the control of the tumor locally. 
Usually large breasts develop in castrates who receive 1 to 5 mg. of estrogen 
per day, but the breasts do not become so large in patients who take large doses 
of estrogen. None of our patients have developed cancer in their breasts fol¬ 
lowing hormonal therap}'’. One patient who ivas castrated and who has re¬ 
ceived 5 mg. per day of stilbestrol for 4 years has complained of large breasts 
and that one breast Avas hard. To palpation it Avas hard and slightly reddened, 
but the hardness and redness subsided AA'ithin 2 AA^eeks after stopping the hormone 
and have not recurred 3 months after resuming the treatment. HoAA'ever, the 
patient insists on having his breasts removed, as he fears too much humiliation 
in competition on the beach during the summer months. Abramson and War- 
shaAvsky have reported 1 case of apparent carcinoma of the breast folloAving a 
dosage of 1 mg. of stilbestrol per day for 14 months. No carcinomas of the 
breast in prostatic cancer patients haAm been reported after prolonged treat¬ 
ment Avith large doses of the hormone. The above reported case might be con¬ 
sidered a primary breast tumor Avhich had no particular relationship to the 
hormonal therapy. 

The heterologous groAvth of human prostatic cancer has indicated that the 
transplanted cancer in the early generations is definitely influenced by hormonal 
factors. It Avould seem that androgen or one of its constituents must be present 
to initiate the growth of prostatic cancer but that the actual amount of androgen 
needed may be extreme^ small, because the tumor greAV just as rapidly in con¬ 
trol animals as in testosterone-stimulated males. We haA'^e learned that the 
phj'-siolog}'- of the prostatic cancer cell changes in successNe generations of 
transplants, and Ave have observed in some cases clinically that the morphology 
of the cell reAmrts toAvards an embryonic chai-acter. Biologically, the longer the 
prostatic neoplasm groAA'S the more independent its cells become of hormonal 
enAuronment. Clinicallj’’, AA'e see prostatic cancer shoAAing a Avide Amriation of 
response to castration. Cancers of the prostate in some individuals are ex¬ 
tremely sensitive and seem almost to require testicular androgen to continue 
groAAffh, AA'hile others are refractory eAmn after remoA''al of the gonads and admin¬ 
istration of estrogenic therapj’'. Clinical and experimental observmtions haAm 
demonstrated that the removal of the testicular androgen can not be depended 
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upon to control prostatic cancer. The supplemental administration of as little 
as 1 mg. of estrogen per day is apparentlj'- sufficient to control some of the 
cancerous growths, while large doses do not control others. Hormonal treat¬ 
ment alone then does not give us the answer to the cure of cancer of the prostate. 
Wliile we do not know the cause of cancer of the prostate we strongl}" suspect 
that the prostatic epithelial cells contain an embrj’ological factor which m.ay be 
the basic element in prostatio cancer growth when influenced b 3 ' some constituent 
of the testicular androgen which “sets off” the growth or causes the apparently 
normal prostatic epithelial cell to change its morphologj' and to achieve the 
capacity for growth independent of its host. HiTrotheticallj', if there are two 
or more factors which cause cancer of the prostate may we not be required in 
our treatment of prostatic cancer to counter with two or more agents to fully 
control the growth of such a tumor? We now know clinicallj' and e.'cperimentally 
that the increase of the female hormone or the diminution of the male hormone 
will produce certain degrees of regression of most prostatic cancers, but the study 
of the heterologous growth of this tumor indicates that we need something else 
or some other factor to control human prostatic cancer. 

SUMMARY 

There is little evidence that there has been any improvement in the percentage 
of control of cancer of the prostate bj' hormonal therapy. 

Human prostatic cancer can be transplanted hetorologously. 

Heterologous growth of human prostatic cancer in guinea pigs shows the tumor 
to present the same characteristics as are seen olinicall}’. 

Physiologically, it shows groat variation in rate of growth. 

Biologicallj', it would appear that testicular androgen is necessary to initiate 
the growth of prostatic cancer. 

Clinicall}' and heterologous^’’ prostatic cancer shows great variation in re¬ 
sponse to the female hormone. 

Chemicallj' it loses its acid enzyme production after estrogen therapy and after 
heterologous transplantation. 

Morphologically the heterologous growths have showed no change in si.vteen 
consecutive generations. 

Clinicall}’ two tumors have showed morphological changes simul.ating an 
embrj’onic cell. 

Removal of testicular androgen Cfin not be depended upon to control pros- 
tatic cancer. 

Prostatic cancer clinically and heterologousl}’ after varying periods of growth 
becomes tolerant of estrogen, which suggests that the greatest effect from its 
use may be expected bj’ greater hormonal unbalance applied earl 3 - in the disease. 

Hormonal therap 5 ’ must be more efficient^’ applied or it must be implemented 
by another agent which will complete^ control the growth of cancer of the 
human prostate. 

7S9 Howard Arc., rVeto Haven 4, Conn. 
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INTERSTITIAL CYSTITIS: REPORT OF 223 CASES (204 WOMEN AND 

19 MEN)' 

JOHN R. HAND 

To paraphrase Runner’s opening remarks to the American Gynecological 
Society, on May 16,1918, it is with misgiving that I present a review on a sub¬ 
ject with which all of you are familiar—interstitial cystitis. Nevertheless, for 
many years I have been impressed by the number of patients with interstitial 
cystitis who have had concurrent gallbladder disease, motor bowel disturbance, 
allergies of various kinds, and multiple pelvic operations. This study was under¬ 
taken, therefore, to determine the incidence of these and other disease processes 
associated with interstitial cystitis. 

For some time, I have also been impressed with the inadequacy of the many 
names which have been given to this bladder disease. And after considerable 
thought, I am inclined to agree with Folsom’s pithy comment that when Runner 
“delivered this child into the urologic world he did not name it as well as he 
described it.’’ Without doubt, some phase of the disease gives justification for 
each of its many names. But no one name yet proposed is wholly satisfactory 
because it fails to take into account the changing picture of the disease. Row- 
ever, until a better name is found, “interstitial cystitis’’ is the most suitable since 
it is the only name with sufiioient latitude to cover a diagnosis of the early as 
well as the late stages of the process. 

Diagnosis of interstitial cystitis is another ve-Rng problem. Every urologist 
who has studied patients with this disease will agree that its diagnosis is not 
always apparent at the initial cystoscopic examination. Indeed, it is sometimes 
necessary to repeat the examination before the diagnosis can bo made mth 
certainty. Therefore it is well to bear in mind that while the presence of char¬ 
acteristic lesions gives unequivocal confirmation of the disease, their absence 
does not necessarily rule it out. 

I have frequently observed that what appeared to be a normal mucosa before 
and during the first bladder distention showed typical Interstitial cystitis on 
subsequent distention. Because of this, I am convinced that if we are to avoid 
overlooking the early lesions of interstitial cystitis the bladder should be dis¬ 
tended, emptied, and distended a second time. It is important to remember this. 
However, the mucosa must be inspected thoroughly during the first distention. 
Otherwise, when the bladder is emptied and redistended the resultant bleeding 
may become so profuse that any associated lesions will be obscured. 

In the differential diagnosis consideration must be given to areal cj^stitis, 
simple ulcers of pyogenic origin, tuberculosis, infiltrating carcinoma. Irradiation 
cystitis, syphilis, bilharziasis (schistosomiasis), and amebic cystitis. Appro¬ 
priate laboratory tests, biopsy, and response to specific treatment should leave 
no doubt as to the correct diagnosis of these conditions. 

' Presidential address read at annual meeting. Western Section, American Urological 
Association, Victoria, B. C., April 20, 1948. 
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ANALYSIS OF CASES 

In this series of interstitial cystitis there are 223 patients, 204 women and 19 
men. AH were observed by me in The Portland Clinic, from January 1930 
through December 1946. During this 17 year period, 4,647 Clinic patients 
(5.06 per cent) had cystoscopies. Thus the 223 patients with interstitial cystitis 
represent 4.79 per cent of all the patients who had urologic studies in the Clinic 
during the period covered by this report. 

Diagnostic criteria. Comparison of the recorded cystoscopic findings with 
the clinical histories disclosed at once that a common denominator would not 
be easy to establish. In some instances the cystoscopic picture did not show 
the degree of involvement suggested by the symptoms. In others, one or more 
of the classical symptoms were missing, but the findings on cystoscopy left no 
doubt as to the diagnosis. Yet, in spite of the difficulty in correlating examina¬ 
tion findings with clinical evidence, definite patterns could not be ignored. 

Consequently, 3 arbitrary grades were set up in accordance ivith the cysto¬ 
scopic findings, and each of the cases was evaluated on this basis. Engel, Meads, 
and O’Conor also divided the cases in their series into the stage of lesion in¬ 
volvement. 

I had no difficulty in segregating the lesions of grade 3. They were all far 
advanced. But the distinction between grades 1 and 2 was often difficult to 
make because of discrepancies in or overlapping of some of the grading criteria. 

As finally determined, grade 1 represents minimal bladder involvement. On 
distention there were small, discrete, submucosal hemorrhages, showing varia¬ 
tions in form. Near the trigone, for example, there were dotlike bleeding points. 
On the walls the bleeding areas were often single or parallel linear streaks. Oc¬ 
curring chiefly in the trigone and base, however, the lesions caused little or no 
restriction to bladder capacity. They might be likened to a posterior duodenal 
wall ulcer that is fixed and does not cause obstruction. 

Grade 2 represents a more advanced stage of the disease. The lesions were 
larger, and they gave the impression of a localized edema of the bladder walls. 
On distention bleeding points could be seen in the thinned out mucosa overlying 
the edematous areas. The most frequent sites of involvement were the walls. 
Bladder capacity was considerably diminished. To use the same analogy, grade 
2 lesions are like an ulcer on the distensible anterior wall of the duodenum. The 
anterior wall ulcer contracts and causes obstruction. The grade 2 lesions of 
interstitial cystitis, also situated on a distensible waU, contract and cause diminu¬ 
tion in bladder capacity. 

Grade 3 represents the most advanced stage of the disease. In the greatest 
number of cases the lesions were recorded as being “diffuse.” The mucosal 
surface was pale and often showed linear scars of old lesions. While there was 
bleeding on distention, the dominant finding was a zigzag fissuring which sug¬ 
gested a split along the lines of the underlying vascular network and muscle 
bundles. Bladder capacity was greatly diminished, being 150 cc or less. 

With these criteria, 138 women had grade 1 lesions; 37 had grade 2 lesions; 
and 29 had grade 3 lesions. Fifteen men had lesions of grade 1, and the other 4 
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had grade 2 lesions. In no instance did the lesions of the men reach the same 
degree of severity as those of the women. 

The subsequent statistical studies were made, for the most part, on the basis 
of the lesion grades outlined. As an additional yardstick in evaluating the 
results in some of the factors analyzed, the case histories of an equal number of 
women and men were taken from the general Clinic admission for comparative 
study. These control patients had been registered consecutively and were 
within the age limits of the interstitial cystitis patients. They represented pa¬ 
tients who ordinarily consult an internist, a surgeon, a gynecologist, an ortho¬ 
pedist, or a neurologist. 

Sex. In this series, as in those of Cristol et ah, Eaton, Engel, Higgins, Peter¬ 
son and Hager, among others, the majority of the patients were women. The 
ratio was 11 to 1 (204 women and 19 men). In 708 cases of carcinoma of the 
bladder that I reviewed with Judd, there were 127 women and 581 men, a ratio 
of approximately 1 to 4. 

Social status. Of the 204 women with interstitial cystitis, 176 (87 per cent) 
had been married one or more times, and of these 8 were widowed and 11 di¬ 
vorced or separated. The remaining 28 women (13 per cent) were single. 
Eighteen (94 per cent) of the men were married. The occupations of both men 
and women represented practically every field of work. 

Age. Nineteen women and 2 men gave histories of childhood urinary prob¬ 
lems. Eight of the women and both men had enuresis. Excluding these 21 
patients, the youngest woman was 13 and the oldest 73, the youngest man 21 
and the oldest 60 when the symptoms of interstitial cystitis appeared. 

Analyzed according to extent of involvement, the women with grade 1 and 2 
lesions had symptoms at an average age of 35.5 years, and came for diagnosis 
approximately 7^ years later. But women with grade 3 lesions were older when 
symptoms began, 41 years, and came for diagnosis after a longer inten'al, 12j 
years. The men u-ith the advanced lesions also began to have symptoms later 
and came for treatment later than those with minimal lesions. 

Symptoms. The symptoms in the respective lesion groups did not differ in 
type but rather in incidence and severity (table 1). Suprapubic pain, for e.x- 
ample, occurred nith practically the same frequency in each group, but it varied 
from “slight” to “intolerable.” In 64 instances there was referred pain to a 
neighboring region, and in a few instances it was present without urinary symp¬ 
toms. The pathways by which pain from the bladder and urethra is referred 
to surrounding structures are summarized by Wilson and Mussey. 

Sixteen women and 4 men had no nocturia at the time of their initial examina¬ 
tions. They later developed this symptom, however, indicating a progression 
of the disease wliich was confirmed on subsequent study.' 

Temporary relief from previous treatment may be the explanation for the fact 
that not aU the patients gave histories of sjunpioms usually associated with the 
disease. Eor e.xample, 34 women and 4 men said they had consulted a urologist 
at some time before they came to the Clinic and 43 women and 5 men had pre¬ 
viously seen a general practitioner for their bladder symptoms. 
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Furthermore, early symptoms of interstitial cystitis are often masked by con¬ 
current disease processes which take the patient to the general practitioner, in¬ 
ternist, gynecologist, obstetrician, orthopedist, or general surgeon. Support of 
this is the observation that 56 per cent of the women and 73 per cent of the men 
in this series first consulted Clinic physicians in other than the urologic depart¬ 
ment. These patients were later sent to me for completion of their clmical 
studies or to rule out persistent, unexplained pain. The fact that so many of 
these patients were referred to me by my associates may explain why I found 
such a large number of minimal lesions. It may also explain why I saw so many 
patients before pain became the dominant symptom. 


Table 1. Presenting symptoms 


SYUFTOUS 

GRADE 1 DESIGNS 

GRADE 2 DESIGNS 

GRADE 3 
LESIONS 

138 women 

15 men 

37 women 

4 men 

29 women 
Omen 

Women 

% 

Men 

% 

Women 

% 

Men 

% 

Women 

% 

Day frequency. 

128 

92.75 

13 

86.66 

36 

97.29 

4 

IB 

28 

96.55 

Night frequency. 

113 

83.33 

10 

66.66 

36 

97.29 

4 


28 

96.55 

Gross hematuria. 

27 

19.57 

2 

13.33 

11 


3 


7 

24.13 

Burning. 

20 

14.49 

3 

SifliiS 

9 

24.32 



7 

24.13 

Urgency . 

32 


3 


15 


2 




Incomplete emptying. 

18 


4 




3 


4 


Incontinence. 

10 


1 

IQE ■ 


HQ 





Suprapubic pain. 

53 


3 


15 


1 


12 


Back pain . 

23 

16.66 

4 

26.66 

2 

1.37 

1 


2 

6.89 

Pain RLQ . 

8 

5.79 



2 

1.37 





Pain LLQ. 

2 

1.45 



1 

2.7 





Pain to groin . 

1 

,72 

2 

13.33 

1 

2.7 



1 

3.44 

Pain to thigh. 

5 


1 

6.66 





1 

3.44 

Pain to vagina. 

2 

1.45 







1 

3.44 

Pain to perineum. 

1 

.72 

1 

6.66 



1 




Pain to rectum. 

1 

.72 










A number of patients associated their urinary symptoms with some initiating 
or aggravating cause. That is to say, menstrual periods, pregnancy, or the 
menopause were listed by 36 patients; food, drink, or spices of some kmd by 13; 
nervous upsets by 12; acute upper respirator^’' infections by 8; gastro-intestinal 
upsets by 3; long automobile rides by 3; diabetes by 3; a sterilization dose of 
radium by 1; and a ruptured bladder in childhood by 1. 

Urologic studies. The results of the initial urine and kidney function tests, 
as well as the roentgen and physical changes observed at the diagnostic cystos¬ 
copies, are summarized in figure 1. Most of the patients had guinea pig studies. 
None showed tubercle bacilli. Six women had associated glycosuria. Twenty- 
three per cent of the women and 21 per cent of the men had pyelonephritis (Hig¬ 
gins reported renal infection in 19 per cent of his 100 patients). Of the 144 urine 
cultures from the right and 142 from the left kidDeys of the women in my series, 
29 and 25, respectively, contained bacteria. Eighteen of the men had cultures 
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of urine from both kidneys. Bacteria were found in 9 cultures from the right 
and 10 from the left kidney. 

Blood studies. The hemoglobin rates (Sahli) of the women ranged from 55 
to 115 per cent. Ten were below 80. All the men had rates above 90, the high¬ 
est being 119 per cent. Two women and 1 man had positive serologic reactions 
and were subsequently given antiluetic treatment. 

Lesion distribution. Most of the minimal lesions were found in the trigone- 
base area, whereas the greatest number of the advanced lesions involved either 
the whole of the bladder or were confined to the dome (table 2). In 17 instances 


URtNE FIMDINGS r 
PYURIA 161 
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Fig. 1. Kidney, ureteral, bladder and urethral findings in 19 men and 204 women with 
interstitial cystitis. 


(14 women and 3 men) the lesions were single. In all other instances they were 
multiple. 

Concurrent diseases and results of comparative studies. Colds, influenza, dental 
sepsis, jaundice, and pleurisy were more frequent among the patients Tvith inter¬ 
stitial cystitis than among those in the control group. Except for these, there 
was practically no diflference in the incidence of infection in the two groups. 

The patients with interstitial cystitis had a high incidence of operations for 
associated disease processes (table 3). Sbe operations were done for carcinoma. 
One of the malignant lesions was in the bladder. Bumpus, Howard, Rusche 
and Hager, and Vose and Dixey observed carcinomatous changes in bladders 
involved with interstitial cystitis, 2 cases in each instance. Hagner also reported 
such a case and cited another mentioned by Hunner. 

^ Leading the list of operations by a condderable margin are the pelvic proce- 
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Furthermore, early sjmaptoms of interstitial cyst’" 
current disease processes which take the patie”' 
ternist, gynecologist, obstetrician, orthope^’' 
this is the observation that 66 per cent 
in this series first consulted Clinic - 
ment. These patients were b 
studies or to rule out perr’ 
these patients were re-^ 
such a large numbe 
patients before pain 


SYUPTOUS 

Wome 




Day frequency. 

128 

0. 



Night frequency. 

113 

83. 



Gross hematuria. 

27 

19.5', 



Burning. 

20 

14.49 



Urgency. 

32 

23.00 

u 


Incomplete emptjnng. 

18 

13.00 

4 


Incontinence. 

10 

7.00 

1 

V 

Suprapubic pain. 

53 

38.40 

3 

20. ( 

Back pain. 

23 

,16.66 

i ^ 

26.6u, 


Pain RLQ. 

8 

5.79 

1 



Pain LLQ. 

2 

, 1.45 

1 



Pain to groin. 

, 1 

i .72 

2 

13.33 

i 

Pain to thigh. 

5 

3.62 

1 

6.66 


Pain to vagina. 

2 

1.45 

1 

1 


Pain to perineum. 

■ 1 

.72 

1 1 

6.66' 


Pain to rectum. 

1 

.72 

1 

1 

1 

1 



A number of patients associated their urinary symptoms wii 
or aggravating cause. That is to say, menstrual periods, pre. 
menopause were listed by 36 patients; food, drink, or spices of som 
nervous upsets by 12; acute upper respiratory infections by 8; gasb 
upsets by 3; long automobile rides by 3; diabetes by 3; a sterilizatio. 
radium by 1; and a ruptured bladder in childhood by 1. 

Urologic studies. The results of the initial urine and kidney function 
as well as the roentgen and physical changes observed at the diagnostic cy; 
copies, are summarized in figure 1. Most of the patients had guinea pig studi- 
None showed tubercle bacilli. Six women had associated glycosuria. Twenty- 
three per cent of the women and 21 per cent of the men had pyelonephritis (Hig¬ 
gins reported renal infection in 19 per cent of his 100 patients). Of the 144 urine 
cultures from the right and 142 from the left kidneys of the women in my series, 
29 and 25, respectively, contained bacteria. Eighteen of the men had cultures 
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women with the bladder disease had fibroids for which operation had not been 
done as agamst 17 women m the control group (table 5) The mcidence of cys- 
toceles was also higher m the mterstitial cystitis group (table 5) 


Table 4 Comparative tnctdenee of peltnc operationa 


rziUAty PELVIC OFEBjITIOKS 

201WOUSN 

INTEBSTITIAL CYSTITIS 

204 WOUEH 

CZKEBAL AOUISSION 

History of 
op 



History of 
op 

After diag 

Total 

Hysterectomy 

35 

6 

41 

II 

4 

15 

Myomectomy 

2 


2 




Suspension (20 pts had 22 ops )* 

20 


20 

11 

1 

12 

Oophorectomy(21 pts had24ops)* 

21 


21 1 

mm 


10 

Salpingo oophorectomy 

9 

2 

■9 



10 

Salpingectomy 

6 



mm 


3 

Tubes tied 

1 


■1 



1 

Cervical operations (14 pts had 15 




! 



ops )* 

14 

4 

18 

3 

2 

6 

Perineal repair 

6 


6 




Urethral caruncle removed (3 pts 







had 4 ops )• 

3 


3 




Total 

117 




n 

66 


• These were all patients in the interstitial cystitis group Thus 129 patients had 135 
operations 


Table 5 Inctdenee of vartoua disease processes 


CONCUSIZKT DISEASE 

IKTESSTITUL CYSTITIS 

1 CEHEXAL ADUISSIOH 

Women 

Men 

Toul 

Women 


1 Total 

Nonsurgical gallbladder dia- 


1 





ease* 

41 

5 

46 

20 

6 


Motor bowel disturbance 

34 

1 

35 

30 

2 


Nonsurgical thyroid disease 

14 


14 

14 

2 


Nonsurgical fibroids 

21 


21 

17 



Cystocelc* 

37 


37 

15 


15 

Hemorrhoids 

G5 

1 4 

69 

54 

8 

62 

Allergies of various kinds* 

32 

! 1 

33 

19 


19 

Varicose veins 

22 

1 2 

24 

19 

1 

20 

Glomus tumorsf 

2 


2 





* Considerably higher incidence in patients with interstitial cystitis 
t These two cases represent 33 per cent of the total number of glomus tumors seen in 
the Clinic 


Since 36 women had attributed the onset of their bladder symptoms to some 
phase of their menstrual lives, a comparative study v as made of the menstrual 
cycle, pregnancies, and menopause m the tno groups of vomen There was no 
significant variation m menstruation nor m pregnancies In each group about 
one fourth of the married vomen had never been pregnant and approximately 
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one-third had had abnormal pregnancies. However, there were 36 castrates 
among the women with interstitial cystitis (32 surgical and 4 radium) as against 
only 14 (surgical) in the control group. The castrates in both groups sought 
treatment 10 years earlier than the women who had had spontaneous meno¬ 
pauses. 

Clinically the bladder irritability of many women with interstitial cystitis 
appeared to parallel the peak curves of estrogen production, that is, during ovu¬ 
lation and just before the period when there is retention of sodium and water 
and increased vascularity of the pelvic organs. 

“Nervousness" was considered of sufficient importance to list with their pre¬ 
senting complaints by 78 women (38.23 per cent) and 4 men (21.05 per cent) 
with interstitial cystitis. Four women also gave histories of “nervous break¬ 
down.” A few admitted an excessive tendency to worry. Several had domestic 
problems. At the conclusion of the various studies of these patients, the diag¬ 
noses of 18 women and 1 man included either reactive depression,-hysteria, psy- 
choneiHOsis, or anxiety tension state. Thirty-eight women, but no men, in the 
control group had similar diagnoses. Nevertheless, while the psychogenic diag¬ 
nosis was secondary for all the patients with the bladder disease, it was the pri¬ 
mary finding for 10 women in the control group. 

Allergies were more common among the patients with interstitial cystitis than 
among those from the general admission (table 5). Other disease processes 
showed no appreciable variation (table 5). Abnormalities in basal metabolic 
rates and blood pressure readings were noted in both groups. But the numbers 
were not large enough to be significant. 

Treatment. The variety of therapeutic measures carried out on my patients 
reflects the difficulties reported by others in controlling the disease. However, 
treatment in each instance was approached from the standpoint of the patient’s 
general condition as well as the bladder problem. 

General management was begun with an explanation of the various factors 
involved in this bladder disease. Stress was placed on the difficulties of its 
control, emphasizing the customary remissions and recurrences. The object of 
the explanation was to teach the patient to “live” with the disease, for interstitial 
cystitis, like duodenal ulcer and ulcerative colitis, may become a lifelong problem. 

Attention was next given to the correction of associated diseases, including 
foci, allergies, bowel irregularities, faulty posture, poor muscle tone, obesity, 
and undernutrition. Vitamins were prescribed for specific deficiencies. Re¬ 
cently, excessively nervous and tense patients have been advised to read Jacob¬ 
son’s book: “You Must Relax.” 

Women who had increased bladder discomfort during ovulation or just before 
menstruation were told to limit salt intake at this time and to take enseals of 
ammonium chloride, 7.5 grains 4 times a day. 

Menopausal symptoms, which are due to estrogen withdrawal, were treated 
with stilbestrol, 0.1 mg. daily, as suggested by Rogers. The associated negative 
protein balance and mineral imbalance, accompanying long continued estrogen 
withdrawal, were corrected, respectively, with an adequate protein diet and 
calcium with viosterol. 
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Potassium iodide appeared to piodiice piolonged i emission of the bladdei 
symptoms of some patients Starting mth a diop a day, the dosage r\as in¬ 
creased a drop each day until the patient nas taking 15 diops daily This dos¬ 
age was then continued foi six neeks 

Local tieatment nas diiected tonard the acuteness of the mucosal lesions, the 
resistance at the bladdei neck, and the iiiitability of the detiusoi muscle uith 
the resultant diminution in bladdei capacity In ereiy' instance the urethra 
was dilated and the bladder distended iiith iiarm bone acid solution When 
indicated, iiaim sihei iiitiate solution iias used aftei local anesthesia The 
strength of the solution depended upon the degree of cauteiization deemed ad¬ 
visable A 1 pel cent solution i\as usually sufficient Before the sih er nitiate 
was instilled, caie Mas taken to Image the bladder with iiatei so that no chlo 
rides Mould lemain to be precipitated as siKei chloiide 

The numbei and frequency of the tieatments Mere giuged by the patient’s 
clinical response In most cases thej Mere given at G Meek inteivals duiiiig the 
first year of observation Some patients, hmievei, leqiiiied more fiequent 
treatments Often after the silver nitiate Mas used, 1 ounce of cajandol Mas in¬ 
stilled into the bladdei and alloMed to lemaiii In some instances the cajandol 
Mas still Ill the bladder Mhen the patient letuined foi tieatment at the end of 7 
01 10 days 

Large nieas of subepithelial involvement, that bled on distention, Meie caie- 
fully and completely fulguiated Some patients mIio had had tieatment Mitli 
both sihei nitiate and fulguiation pielened fulgiiiation 
Bladdei contracture, mIucIi is a majoi problem m fai advanced lesions, was 
treated by dilatation under spinal anesthesia On occasions, the desned degree 
of dilatation was maintained foi 10 minutes 
AWienevei the patient complained of binning uiination, 5 minim capsules of 
sandalwood oil vveie given 4 times a d.ij Because of its surface tension propei- 
ties, this chug diminishes the nutation of the mine on the bladdei wall 

In addition to the measures mentioned, sulfonamides vveic given to 40 women 
and 5 men Six women could not toleiate the chug The othei patients, who 
had associated infections, noticed diminution in uiinarj fiequenc 3 Penicillin 
was given to 3 women foi mteiciiiient infection But the drug had no effect on 
the uiinai3' S3mptoms 

Recentl 3 " the acute flare ups of 2 women weie lelieved 1 ) 3 ’' diatheim 3 treat¬ 
ments, which vveie given clail 3 ' foi 7 and 10 times, respectivel 3 

Resection of interstitial C 3 'stitis lesions, as proposed b 3 Folsom, Fronts, Hunt, 
w as not done in any instance m this senes because of the unfav orable conclusions 
leached by the advocates of the procedure aftci a ciitical study of end results 
One woman gave a history of having had such an opeiatioii, without lelief of 
S 3 mptoms The leason foi the ineffectiveness of this tieatment is apparent 
when one considers the widespread distiibution of most of the lesions 
Roentgen therapy was also not used Ixieutzmann’s report indicated that 
the impiovement with this treatment is no bettei than with fulguiation In his 
series tlieie were no peimanent cures As he emphasized, the disadvantage of 
the tieatment is that it causes cessation of menstruation 



ouu 


JOHN K. HAND 


One woman consented to resection of the presacral nerve, as advocated by 
Learmonth. Six months later she reported the nerve section had alleviated a 
sharp, stabbing urethral pain that used to come without warning. When I 
asked if, knowing of this benefit, she would again submit to the procedure, she 
immediately replied she would. However, she had lesions of the grade 3 type, 
and continued to have symptoms from limited bladder capacity. 







Fig. 2, Section through bladder wall. A, Depots of lymphoid cells. B, Thickened 
arteriole. C, Enlarged vein. D, Muscle bundles. JS, Increased fibrous tissue in intra¬ 
muscular septa. 

The bladders of 3 women were put to rest by suprapubic cystostomy. None 
of the women had relief. One subsequently had a bilateral ureterosigmoidos- 
tomy and cystectomy for her intractable pain. Another, who had uncontrollable 
hemorrhages as well as intractable pain, finalljr had a bilateral uretero-intestinal 
anastomosis. Although she had lesions on the walls of her bladder, they were 
most prominent in the base. In fact, when viewed through the cj’^stoscope the 
bladder base appeared to be filled with myriads of small geysers spurting blood. 
Fulguration, like cystostom.y, had been nuthout effect. 
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Nesbit advocated anterolateral chordotomj' for the intractable pain of re¬ 
fractory interstitial cystitis. This suggestion deserves consideration, for it may 
be the ultimate piocedure of choice. But from my e.xperience in the 2 cases 
cited, I ivould recommend ureteral transplantation when either pain or hemor¬ 
rhage cannot be controlled, at least until end-iesults from the two procedures 
can be compaied. Since the pain was completely controlled by ureteral trans¬ 
plantation without C 3 ’stectom}' in the second case, perhaps the bladder need not 
be removed. 
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Fig. 3 lA, High poner field of figure 2, shoning varying degrees of mucosal thiekness. 
A, Transitional epithelium U, Limiting membrane.^ 2, High poi\er field of figure 2. A, 
Limiting membrane. B, Site of bleeding and break in limiting membrane. 

Pathologic studies. Specimens from the lesions of a number of patients were 
obtained for biopsy. Microsections of these showed essentiallj’ the same find¬ 
ings as those from the bladder which had been removed. 

Grossly the walls of the e\tiipated bladder were thickened. The seiosal sur¬ 
face presented vascular injection. The perivesical tissues weie infiltrated, and 
theie was a definite fixation of the bladder to the sun-ounding structuies. 

Microsections (studied with Dr. Frank Menne, pathologist St. Vincent’s Hos¬ 
pital, and Dr. Olof Larsell, head of the anatomj' department, XJniveisit.v of 
Oicgon Medical School) showed a highlj’- vascularized stroma. The subepi- 
thelial Laj-er contained monocytes, j'oung fibroblasts, and Ij-mphocytes (fig. 2, 
A). Edema and increased fibrous tissue extended between the muscle bundles. 
In some areas the intramuscular septa contained an increase of hj'aline fibrous 
connective tissue. 
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The mucosa varied in thickness (fig. Z, 1 A). In some areas it was thinned, 
the thinned portion corresponding to dense subepithelial reaction. In other 
areas it was denuded so that only the limiting membrane was present. In still 
other areas even this connective tissue support was broken (fig. Z, 2 B). 

Over the trigone the mucosa was thickened. In the subepethelial tissues 
there were glands of the t 3 rpe which Emmett and McDonald considered to be 



Fig. 4. High power field of figure 2, showing thickened arteriole and dilated, thickened 
vein. Edema and fibrous connective tissue strands penetrate between muscle bundles. 

similar to those described by Albarran and which they called “glands of sub- 
trigonal type.” These subtrigonal glands showed varjdng degrees of dilatation, 
some being enormousl}^ dilated. Also present in the subtrigonal area were the 
t 3 rpical “intestinal type of glands” mentioned by Emmett and McDonald. 

A few capillaries e.xhibited evidence of recanalization, suggesting previous 
embolic phenomena with occlusion. The arterioles had thickened walls and 
narrow lumens. In some areas the b'^mph channels were compressed b 3 ’’ the 
surrounding edema and leukocytic infiltration. In others, the cellular infiltra¬ 
tion was so dense the lymph channels could not be visualized. 
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Striking features of the sect ions wie dilatation and engorgement of the various 
venous structures, from sinusoids fhg. 5) to veins (figs 2 C and 4) 

Another striking feature uas the abundance of nerve tissue. In'some areas 
the nerves lay just below the margin of siibepithelial reaction and in others they 
penetrated it. There was extensive leiikoiytic inliltration about and within the 
nerve sheaths. While the neivcs in the decjx'i structures were intact, those in 
the area of siibepithelial reaction had lo^t ihcn- '•heaths and gave the impression 
of a proliferation of nerve tissue d’he inlnnnle relationship between the nerves 
and the venous sinusoids is sboun in hginc .I Langworthy and Hesser have 
reviewed the innervation ot ilie blooil vc'scls ol the bladder. 



Fig. 5, Masson’s stain. A, Wall of venous sinusoid composed of single layer of endo¬ 
thelial cells. Nerve bundle intimately related to wall of venous sinusoid. 

Subsequent cysioscopic studies. One man and 34 \vomeii had one or more 
check-up cystoscopies at inteixals o£ a year or longer after the diagnoses of inter¬ 
stitial cystitis had been made. The man, who had had minimal lesions to begin 
uith, showed no lesions on check-xip study. Ten women with initial minimal 
involvement later showed no lesions, but 4 showed persistent lesions. The inci¬ 
dence of persistent lesions was liiglicr in the groups with grade 2 and 3 involve¬ 
ment, 5 and 13 women, respectivelj". 

Follow-u-p. To evaluate results, a questionnaire was sent to the patients witli 
interstitial cystitis. Only 77 women and 8 men replied. However, 53 women 
and 1 man had been coming to the Clinic at more or less regular intervals. I’lius, 
a follow-up, varying from 1 to IS 3 'cars, was available on 130 women and 9 men. 

The data obtained, segregated according to tlie stage of the lesion, are shown 
in tabic G. Although a few patients reported complete absence of urinarj' s^'mp- 
toms for several 3 'ears, and one elderlj' woman had been symi)tom-frco for more 
than 10 3 ’ears, I hesitated to use the term “cured” because of the liigh incidence 
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of recurrence in this disease. Consequently, “improved” designates patients 
who had no symptoms or only occasional nocturia, and “partial impro’i^ement” 
designates those who continued to have night frequencj'^ from 1 to 2 times. In 
the “unimproved” group are the patients who had persistent pain of varying 
degree in addition to continued da}'- and night frequency. 

Seventy-five patients, 67 women and 8 men (53.93 per cent) were improved 
or partially improved. The highest percentage of improvement (62.28 per 
cent) occurred in the minimal lesion group. The next highest percentage of 
improvement (44 per cent) was noted in the most advanced lesion group. In the 
latter are the patients who were older and who had the longest interval between 
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onset of symptoms and diagnosis. It seems, therefore, that in some instances 
the advanced disease, after persisting for a number of years, finally spends itself 
spontaneously. The lowest percentage of improvement, as is to be e.xpected, 
occurred in the grade 2 (active-recurrent) lesion group. 

Five women and 1 man died. None of the deaths were due to the bladder 
disease. 


ANATOMIC AND PHYSIOLOGIC FACTORS 

The trigone, which represents the fixed portion of the bladder, is of entodermal 
origin and is formed by the longitudinal fibers of the ureters as they progress 
toward the internal sphincter. The medial fibers from each ureter decussate 
to form Mercier’s bar. Drawn taut over the trigone, the mucosa sharply 
limits distensibility in this area. Trigonal blood supply is the same as that of 
other portions of the bladder. Trigonal innervation is through the sympathetic 
nerves. 
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It has been said that interstitial cystitis cannot involve the tiigone because 
there is piacticallj^ no subepithehal suppoitive stiuctuie in this area and because, 
being fixed, no edema can occui theie 

Microsections of the bladdci removed foi inteistitial cjstitis shoved considei- 
able siippoi ting tissue undei the mucosa of the ti igone The blood supplj v as 
abundant Theie was edema, but the degiee of edema had been limited by the 
anatomic stiucture of the tiigone This limitation of edema together vnth the 
abundance of the blood supplj' appaientlj' contiibute to the aiiest, and possiblj' 
the eaily lesolution, of some lesions Suppoit of this hypothesis is the observ'a- 
tion that the ti igone base ai ea vv as inv olv’cd bj' 50 pei cent of the grade 1 lesions 
but by only 20 pel cent of the giade 2 and 0 pei cent of the giade 3 lesions 
Another possible factoi favoimg tiigone-base involvement in women is the me¬ 
chanical deiangeraent accompanying cjstocele Thiity seven women with in- 
teistitial cystitis had cystoceles as against 15 in the contiol gioup 
Tiigonal inv'ohement is a cause of bladdei iriitabihty, which is expiessed by 
fiequencj', uigencj, and intense pain It is, piobably, also associated vnth 
stiess incontmence In some instances, reflex iriitabiht}' from the uieteis maj' 
be another cause of these symptoms 

Detiusor muscle involvement is still anothei cause of bladdei irritability 
This muscle is supplied by the pelvic neive which has luimeious teiminal fibeis 
Consequently, when the bladdei wall becomes edematous the abundant neive 
tissue IS involved to the same extent as the subepithehal connective tissue and 
muscle bundles Anoxemia of the bladdei musoulatuie, fiom impanment of 
the blood supph, and neiv e iuitabiht 3 ', fiom edema and piessuie, then combine 
to cause spasm and pain Since the fibeis of the detiusor muscle continue to 
foim the internal sphincter, hj’penriitabihtj' m one is reflected m the other 
The work of Heimbuiger et al suggests a sphmctei reflex sepaiate fiom that 
conti oiling the detiusoi muscle 

ETIOLOGIC FACTORS 

Role of infection It is difficult to ev'ahiate the influence of infection m mtei- 
stitial cj’-stitis On the othei hand, the woik of manj’ mv estigatois indicates a 
moie than accidental lelationship between infection and the bladdei disease 
Fiom clinical obseiv ations, Hunner emphasized foci m the teeth, tonsils, and 
sinuses as causative factois Rosenow observed localization of viiulent strep¬ 
tococci m such vxasculai oigans as the kidnej's and lungs Meissei and Bumpus 
concluded that “submucous ulcer of the bladder” maj- be due to focal infection 
haiboimg stieptococci which hav'e a selective affimtj foi the urinai 3 ' tiact The 
studies of the Caveltis on the pathogenesis of glomeiuloiiephiitis suggest a 
pathogenesis foi inteistitial C3stitis 

Role of ciiculatory impavment Impaiied bladder cnculation as a cause of 
inteistitial C 3 'stitis is suggested b 3 expelimental studies Hcibst and Ins asso 
ciates, woiking with dogs, ligated the vessels of the posteiioi wall and vertex of 
the bladder and thus pioduced lesions lesembling Hiinnci ukeis both on c 3 sto- 
scopic and microscopic stud 3 ' 
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allergy is a pei version of a normal ph3'Siologic leaction, the alarm reaction of 
Selye ” 

In vjew of the fact that appi oximately 15 per cent of the interstitial cystitis 
patients had allergies of vaiioiis hinds uhile only 8 5 per cent of the coutiol 
patients had such complaints, the occuiienco of alleigy mth interstitial cystitis 
seems moie than coincidental and of sufficient significance to warrant furthei 
investigation 

Since many patients uith inteistitial cj'stitis have a psychogenic makeup, as 
borne out by this study and those of others, and since, as Selye pointed out, “the 
general adaptation sjmdiome is the sum of alt nonspecific, systemic reactions of 
the body ■nhich ensue upon long continued e\posuie to stress,” it may be that 
the nonspecific natuie of interstitial cjstitis, in pait at least, can be explained on 
the basis of an adaptation disease 

DISCUSSION AND CONCLUSIONS 

Fi om the foi egoing review of \ ai lous m\ estigations, it is apparent that a num¬ 
ber of factois contiibute to the pathogenesis of inteistitial cystitis Miciosec- 
tions from the bladdci of a woman wath fai adianced interstitial cystitis suggest 
an etiologio relationship between this disease and the nervous system 

Although capillarj dilatation was the piedominant finding in these sections, 
there was also thickening of the aiterioles, dilatation of the venous stnictuies, 
and oompiession of the lymph channels But the most significant finding was 
the leukocytic infiltiation about and within the nei ves In some areas it was so 
extensive that it distoited the noimal neive pattern 

In new of these findings, the following questions might well bo raised Is the 
process a \asculitis? Is it the result of venous stasis? Is it due to lymphatic 
obstiuction? Aftei weighing the micioscopic evidence of nerve tissue mvohe- 
ment and the clinical evidence suggesting neuiogenic stimuli (nervousness, 
alleigies, endocrine disturbances, and some infections), I am inclined to behex e 
that inteistitial cystitis is initiated by a neurogenic factor 

Whatever the cause of the capillary dilatation seen in this disease, the resultant 
stasis gixes rise to anoxemia Endothelial lujiiij' follows It is accompanied 
by edema of the walls and diapedesis, which is manifested by extravasation of 
plasma and blood cells into the cxtia capillaiy spaces If lymphatic diainage 
IS unimpaiied, the congestixe pioccss maj' subside But if lymphatic drainage 
has been impaiied, the stasis and edema piogiess Two changes then take 
place Fust, the oxeihing mucosa becomes thinned from pressiiie and micro¬ 
scopic fissiues deielop The uime bathing these fissuics keeps up the irritatne 
process and, fiiialK’, piodiices the lesions of interstitial cystitis Second, the 
suiface eiosioiis then peimit exposiiic of the neixe endings Irritation of these 
by 111 me and suiioiinding inflammation results m local and reflex pain as well 
as in muscle spasm 

That minute, giossl} mxisible bieaks aie piesent in the mucosa is borne out 
bj' mitiosectioiis (figs 3, 2, B) Suppoit foi the contention that the urine is an 
iiritant is the fact that the 3 women whose bladdeis were put to rest bj exstos- 
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tomy continued to have pain which in 2 instances became unbearable. But when 
one bladder was removed and the function of another was interrupted by ureteral 
transplantation the pain immediately disappeared. 

^^^lether the lesions of interstitial cystitis are graded 1, 2, or 3, as they were 
here, or in some other manner, is not important. But it is important to be aware 
of the changing picture of the disease, which is emphasized when an attempt is 
made to segregate the lesions according to common characteristics. In other 
words, there is a large element of individual variation in these patients. In my 
series I was impressed, for example, with the innocent appearance of some lesions, 
the fulminating character of others, the rapidity with which S 3 ''mptoms can pro¬ 
gress, the relentless waj’' in which the disease may persist despite management, 
and the manner in> which a process Icnowm to have been intolerable for years 
ultimate^ subsides spontaneous!}'’. 

Although there were many more women than men in this series, there was no 
appreciable difference in the sj'mptoms nor in the nature of the lesions of the 
two sexes, except that in the men the}^ did not reach the same degree of severity 
that the}' did in the women. The higher incidence in women suggests that the 
female bladder is rendered more susceptible to interstitial cystitis by its greater 
tendency to clrildhood urinary infections; by the trauma of pregnancies; by the 
mechanical derangement of cystoceles, by the pressure and deformity from 
fibroids; by the large number of operative procedures on intra-abdominal pelvic 
organs; by the tissue changes resulting from sodium and water retention asso¬ 
ciated with the ebb and flow of estrogens during the menstrual cycle; and by the 
estrogen withdrawal during the menopause with its disturbing physical and 
psychic manifestations. 

In some important respects interstitial cystitis is similar to duodenal ulcer and 
ulcerative colitis. All three diseases have in common an unknown etiology. 
And treatment for each is in many cases directed only to control of complications. 

Interstitial cystitis is often masked by concurrent diseases which take the 
patient first to various specialists. Consequently, the responsibility for its 
earlier diagnosis and better management must be shared by the physician who 
sees the patient before the urologist. 

SHMJIIARV 

An analysis was made of 223 cases of interstitial cystitis (204 women and 19 
men). The 3 arbitrary grades for evaluating the lesions were established on the 
basis of the degree of bladder invoh'ement. Thus, 138 women and 15 men had 
minimal, or gi-ade 1, lesions; 37 women and 4 men had active, or grade 2, lesions; 
and 29 women had far advanced, or gi’ade 3, lesions. 

There was no difference in the character of the disease in the two sexes, except 
that in none of the men did the lesions reach the far advanced stage of grade 3. 
Most of the minimal lesions were found in the trigone-base area, whereas the 
greatest number of advanced lesions involved either the whole of the bladder or 
were confined to the dome. 

Nineteen patients had no night frequency at the time of the diagnostic cystos¬ 
copies. They later developed this symptom. 
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One patient \\ itli interstitial cystitis had a co existing cai cinoma of the bladdei 
Ten other cases aie cited fiom the hteiatuie 
There \\as a highei incidence of alleigies, gallbladder disease, cjstoceles, peinc 
opeiations, and some t>pes of foci among the patients i\ith interstitial cystitis 
than among those in a group selected foi comparative study 

Treatment of the patients vath inteistitial cystitis vas both geneial and local 
The laigest peicentage of impio^ement occuired in the minimal lesion group 
Because of the high incidence of castiates among the vomen vith inteistitial 
cj^stitis (36 as against 14 in the control gioup), the need foi adequate management 
of the endocrine factoi vas stiessed Two vomen had uieteral transplantations 
foi lelief of intractable pain One of these women also had a cystectomy 
^ IMicrosections of the extirpated bladder showed capillaiy dilatation togethei 
with thickening of the aiteiioles, dilatation of the \enous structures, and com- 
pre'^sion of the l 3 ’’mph channels The most significant finding, howevei, was 
nerve involvement, as ei idenced bv edema and extensive leukocj'tic mfiltration 
about and wnthin the ner\ e sheaths 

This microscopic evidence of neive tissue involvement as well as some clinical 
findings suggest that a neuiogenic factoi is lesponsible foi the initiation and then 
the continuation of inteistitial cystitis 
1316 S Tr Yamhill St , Portland 5, Ore. 
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GIANT HA^DRONEPHROSIS REPORT OF A CASE OF INFECTED 

HYDRONEPHROSIS AVITH A CAPACITY OF OA'ER D,200 CC‘ = 

li G WIRPVS 

The teim giant or massive liydionephiosis usuallj pci tains to any containing 
1,000 cc 01 moie of mine, oi one which almost complctolj fills the abdominal 
cavity The incidence of lepoited cases is not high as is shown bj^ the fact that, 
in 1939, Stirling was able to collect only 74 cases m a complete rociew of the 
world hteiatuie Howevoi, most expeiienced urologists haie seen a case which 
qualifies as a giant hydionephiosis Few authentic and e\en questionable cases 
ha\e been lepoited with an estimated oi measuied capacity of oiei 9,000 cc, 
including the old cases of FiancU (30 hteis), Dumieichci (30 liteis) and Glas 
(30 gallons) lefeiied to 113 ' Papin The authenticit 5 ’ of this case b 3 ' Glas, in 
paiticulai, has been questioned b 3 ' most authoiities It was alleged to haie 
been found at antops 3 ' in the eighteenth century Sauci stated that the ma- 
jouty reported had a capacity of 2,000 tt to 8,000 cc, and in moie lecent 3 'ears 
the figiues have tended to be moie conseivatne 

CASn REPORT 

Ml G S , aged 02 , complained onl 3 ' of vesical obstuictue s 3 mptoms foi the 
past 3 'eai Twent 3 -two 3 ’ears befoie a \esical caloiilus was lemoied by litho- 
lapa\y, and he thought that he wassuffeiing fiom anothei stone which he wanted 
cnished and lemoved tiansuiethiall 3 ' He denied any othei S 3 Tnptoms, stated 
that he had felt fine and had woiked haid e\ei 3 ' da 3 ’ for the past seveial 3 ’oais 
until 1 month ago On diicct questioning he admitted that, at this time, he had 
suffeied fiom a se\eie, cohck 3 ’, light uppci abdominal pain without radiation 
which lasted a few da 5 's, and foi which he sought aid from his local ph 3 'si- 
cian He denied ha\ mg seen any' phy sician befoi e that since the time of the 
htholapaw in 1920 On questioning him about his obiioiisly' veiy piotubeiant 
abdomen, he was suipiiscd and lesponded that it had been laige for 3 'cais, but 
he thought that one usually developed a laige abdomen as one mcieased m age 
He didn’t lemember when his abdomen became laige, but was sure that it did 
so giadually^ 

The blood piessuie was 138/100, tcmpeiatuie 98 0 F , and pulse 80 beats pei 
minute The examination of the eliest and lieait was negatnc His abdomen 
was gieatly distended and a large, film, multilobulated, nontender mass was 
palpated filling most of the abdomen, paiticulaily' the light flank and abdomen, 
but extended to fill most of the left abdomen as well, moie maiked mfeiiorly 
(fig 1) Tapping the abdomen elicited a fluid ware, and tyunpany was per¬ 
cussed only in the left flank Theie was no costovertebial angle tenderness on 
either side The piostato gland, pel lectum, was cnlaiged grade 2, and was 

’ Tht Jo<?i.p]i r ‘McC'irtln prize ess i\ Fditor 

* Rc id nt innu il mcctniK Wtstt ni Section, Amtnt m Lrolo^K rI V^Romtion, ^ utonn, 
British Columbi i, April 20, 104S 
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benign. Two glass voided urine specimens Avere cloudy of the same density. 
Calibration of the urethra revealed no stricture, and there were 3 ounces of 
residual urine. 

A chemical examination of a voided urine specimen revealed a slight trace of 
albumin and no sugar. Microscopically, a centrifuged specimen showed 5 to 10 
red blood cells per high power field and a grade 4 pyuria. Gram stain of the 
urine sediment shoAved numerous diphtheroids. Serology Avas negative. There 
Avere 12.01 gm. of hemoglobin per 100 cc of blood; 4,130,000 erythrocytes and 
6,900 leucocytes per c. mm. of blood. The differential leucocyte count revealed 
68 per cent neutrophiles; 27 per cent lymphocytes and 5 per cent monocytes. 
The blood urea nitrogen aars 12.3 mg. per 100 cc of blood; serum calcium 12 mg. 
and serum phosphorus 2.1 mg. per 100 cc of serum. 



Pig. 1. Preoperative photographs. Left palpable tumor margin and subcostal margin 
outlined with skin pencil. 

A roentgenogram of the chest Avas negative except for elevation of both sides 
of the diaphragm. A plain roentgenogram of the kidneys, ureters and bladder 
revealed a nest of 6 calculi over the right renal area; a nest of numerous stones 
just above the left iliac crest and another nest of stones over the left sacroiliac 
synchrondrosis. There Avas a single calculus 1| cm. in diameter over the bladder 
area and a branched Y-shaped calculus 6§ cm. by 2 cm. in dimensions just to 
the right and above the left sacroiliac synchrondrosis. A homogeneous density 
filled all of the abdomen and most of the pelvis suggesting a soft tissue mass. 
Excretory urograms revealed no function in the right kidney in 2 hours. On the 
left there Avas a slight delay in function, and the pelvis and calices Avere dilated 
grade one plus. Only the upper third of the ureter Avas visualized doAvn to, but 
apparently not including one of the nests of stones previously described (fig. 2, 
A). The ureter Avas dilated grade 2 plus. There Avas no medium in the bladder 
until the 30 minute film. One calculus aa-rs included in the bladder. 

Cj’^stoscopy shoAved benign, moderate prostatic hypertrophy Avith lateral and 
median lobe Iwpertrophy, and diffuse chronic cystitis Avith moderate edema of 
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the base of the bladder. ISlumeroiis small cellules and moderate vesical tra- 
beculation were seen. A calculus, 1 to IJ cm. in diameter, was lying free at the 
base of the bladder. Both meters ucio easily catheteiized. The mine flow 
from the left was biisk and 20 cc clear mine were aspirated from the left renal 
pelvis, which was normal to microscopic examination. No mine appeared from 
the right. The lenal function, as determined by intiavenous indigo carmine, was 
normal from the left and, of course, none appeared on the light. 



Flo 2 l, 20 minute film of proopcrativc cxcretorv urogr.am. Note left hydronephrosis. 
Nest of calculi A, B, and C arc in right kidney Two calculi (superimposed) at D are in 
right ureter Vesical calculus at E 3, Preoperative left retrograde pj'clogram luid right 
ureterogram Note tortuous right ureter extending to left of midlino and including Large 
branched calculi. 

A plain roentgenogram of the Iddneys, ureters and bladder, m ith radiopaque 
catheters in place, showed the left catheter up to the level of the twelfth 
thoracic veitebra. The light catheter, coiled at the tip, was up to the level of 
the promontory of the sacrum in the midline, extending up to a branched cal¬ 
culus pieviouslj' described. All the calculi were excluded from the left kidney 
and ureter. 

Retrograde pyel-ouieterograms revealed no dye in the right Iddncy (fig. 2, B). 
The lower one half of a tortuous right ureter was xdsualized extending up tow ards 
the midline, and the medium extended in it to the branched calculus which was 
probably included. The left kidney and ureter revealed a hydronephiosis and 
hydiouretcr of the upper thiid of the meter compaiablo to the excretory uro¬ 
gram findings. The middle thiid of the left ureter was not filled and the lower 
thiid appeared noimal. 
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With a preoperative diagnosis of a right giant hydronephrosis due to a ureteral 
calculus, under pontocaine and glucose spinal and sodium pentothal intravenous 
anesthesia, the patient was subjected to a right nephrectomy and partial ure¬ 
terectomy. A usual primaiy, posterolateral right lumbar incision, approxi¬ 
mately 10 to 12 inches long, was made; the twelfth rib was not removed. On 
opening Gerota’s fascia, a tremendous, tense, thick-walled cystic mass was en¬ 
countered. This was pierced with the point of a scalpel and frankly purulent 
urine, amounting to thin pus, escaped from under great pressure. The aspirator 
was immediatelj’^ inserted and the kidne 3 ’^ was evacuated of 9,200 cc of this so¬ 
lution. At least another 500 cc escaped collection. 

The kidnej’', a huge, thick, fibrotic shell, was bluntly and sharplj^ dissected 
from the surrounding retroperitoneal structures and peritoneum. The upper 
half of the ureter was dissected free and divided just below the obstructing cal¬ 
culi, at the junction of the upper and middle thirds. This kidne}*^ tumor ex¬ 
tended up and was adherent to the under surface of the whole right diaphragm, 
extending deep into the pelvis on both sides, and over across the midline well 
into the left flank. In several small places it was closely adherent to the peri¬ 
toneum, and one small rent, accidental^ made, was promptlj'' closed. The mass 
was dissected free until onlj'^ the renal pedicle remained. This was doubly 
clamped and cut, and the kidnej’^ was lifted awa}', followed by the usual pedicle 
ligation. After bleeding was complete^ controlled, 5 gm. of sulfathiazole 
crystals, several Penrose drains and a large iodoform pack were inserted into the 
wound. The wound was closed in layers in the usual manner. 

Blood loss proved to be moderate. The patient received 1,000 cc of whole 
blood, one unit of plasma and 750 cc of physiological saline intravenously, during 
the course of this 2 hour, 15 minutes operation. His .systolic blood pressure 
remained normal during the first hour, and then slowly fell to 85 mm. of mercury 
by the end of the operation. His pulse increased to 112 beats per minute but 
alwaj'-s remained of good quality, and the patient showed no other signs of shock. 

The pathologist described a collapsed, tremendous hydronephrotic kidney 
weighing 1,560 gm. and measuring 30 cm. by 15 cm.; the attached ureter was 13 
cm. long. 

Section of the kidney revealed extreme dilatation of the calyces and pelvis 
and marked atrophy" of the renal parenchj'ma with a firm, leathery, white, fibrous 
membrane replacing the renal tissue. In a number of calyces were several loose 
stones, 5 to 15 mm. in diameter. In the distal end of the attached ureter were 
two incarcerated stones, each about 3 cm. by 1.7 cm. These completelj'^ ob¬ 
structed the ureter which was adherent to them. Microsections of the cortical 
kidnej^ tissue revealed that all normal parenchyma was replaced bj'^ dense, hyalin, 
fibrous connective tissue containing scattered infiltrates of many lymphocjdes 
and plasma cells. See figure 3. 

Microscopic analysis of the aspirated urine revealed a few red blood cells and 
innumerable -pus cells. The Gram stain revealed Gram negative bacilli, and 
cultures showed Pseudomonas and Proteus. Anabasis of the renal calculi re¬ 
vealed calcium, oxalates and phosphates. 
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The patient made a remarkably uneventful postoperative recovery following 
this extensive operation and the highest postoperative temperature reached was 
101.4 F. 



Fin. 3. Specimen removed at operation as compared with normal-sized kidney (upper 
right). Incarcerated, obstructing ureteral calculi partially shown at A and B, in.sectioned 
specimen, B. 

On the seventh clay a litholapax}' and tran.'^urcthral prostatic resection were 
performed. Seventeen and one Iialf grams of benign piostatic tissue were ex¬ 
cised. The patient withstood tlic procedure very well and his catheter was re¬ 
moved 2 days later. 
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A mild infection developed in the wound but responded satisfactorily to re¬ 
peated local applications of sterile, hot wet dressings. 



Fig 4 Postoperative photograph of patient. Note nephrectomj^ scar 



Fig. 5 Fifteen minute film of postoperative excretory urogram. Note absence of left 
hj^dronephrosis. 

Nineteen days following nephrectomj'- he was discharged from the hospital. 
At this time thei’e v as a very slight purulent drainage from the posterior angle 
of his nephrectomy wound (fig. 4). He vas voiding a good stream with no 
nocturia, and there was no residual urine. 

Eollow-up excretory nrogiams revealed that the function of the left kidney 
had improved to normal and there was no evidence of left hydronephrosis (fig. 5). 
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COJIMENT 

Several aspects of the case are unusual. In addition to the great size of tlie 
hydronephrosis, this patient is one of the oldest to be reported. The presence 
of this condition in the younger age groups is probably linked up with its more 
common etiology. As is pointed out by many, the most common causes are 
congenital factors, either obstructive, adjmamic or idiopathic in nature. Of the 
reported cases, calculus obstruction seemed to be a rare cause. 

Stirling mentioned that these huge hydronephroses rarely became infected 
and this fact accounts for their great size, as early infection tended to produce 
atrophy rather than hypertrophy. By far the majority of cases reported were 
sterile. Infection must have been present for a considerable length of time in 
this case, which is evidenced by the marked fibrotic and chronic inflammatory 
reaction of the kidney found on pathologic study. The hydronephrosis may 
have been sterile until it reached its present size, and then became infected. 
There must have been little or no absorption from this infected kidney at the 
time I first saw him, as he presented no suggestive symptoms, physical or labo¬ 
ratory findings of a general reaction, exxept, perhaps, the mild secondary anemia 
that was present. He must have been well immunized to this particular infec¬ 
tion as is evidenced by the little postoperative reaction to the extensive retro¬ 
peritoneal contamination which was unavoidable at the time of operation. 

The majority of these cases produce sj'mptoms referrable to the kidney itself 
or due to the pressure on the adjacent nerve plexuses or intraperitoneal contents. 
A few of them, however, produce few or no symptoms as was true with this case. 
Ocoasionallj', a massive hydronephrosis raptures, due to slight trauma, which 
first brings the patient to the doctor. Zimet and ICappel recently reported the 
first case in which a giant hydronephrosis produced pressure and a hydi'onephrosis 
of the opposite side. The same occurred in this case, although no symptoms 
were produced. 

The patient was referred to me with thefollowingdiagnoses: myocardial failure 
wdth ascites; bilateral nephrolithiasis and ureterolithiasis and a vesical calculus; 
and a probable right renal neoplasm. The incorrect diagnosis cannot bo con¬ 
sidered too unusual. In Howze’s series of 32 cases the wrong diagnosis was made 
and laparotomy performed in 11. Of the 2G cases that Stirling reviewed an 
erroneous diagnosis was made in 7. In more than one reported case the patient 
had been repeatedly aspirated through the anterior abdominal wall for a sus¬ 
pected ascites. The preoperative urologic roentgenograms are interesting in view 
of the previous diagnosis of bilateral nephrolithiasis and ureterolithiasis. iilost 
of the calculi present in the right kidney and ureter were located well in the left 
abdomen and pelvis. As is seen in figure 2, the left ureterectasis extended down 
to a group of right renal calculi. This maj' give an untrained observer the im¬ 
pression that the loft hydronephrosis was duo to obstruction from these calculi 
in the left ureter. 

The question quite naturallj' arises as to why some of these hydroneifiiroses 
reach such tremendous sizes. They are usually caused by a partial or inter- 
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mittent type of obstruction of just the right degree. From the bacteriologic 
and pathologic evidence, in this case there is no question that the incarcerated 
ureteral calculi caused a complete obstruction. It is likety that the obstruction 
was incomplete or intermittent during its formative period. 

Many of these enlarged kidneys were surgically approached by the transab¬ 
dominal route but, in most instances some other intraperitoneal lesion was sus¬ 
pected. The lumbar, extraperitoneal approach with nephrectomy is the pre¬ 
ferred, and a preliminary nephrostomy is advocated by some. In the smaller 
cases, nephrectomy may be performed without first emptying the hydronephrotic 
sac, but such a procedure would be injudicious in so large one here described. 

The question of shock and collapse due to the rapid evacuation of such a large 
mass of intra-abdominal fluid was considered, but there were no signs of such in 
mj^ case nor in man 3 " others. 

Primarilj'', this operation was performed for the purpose of preventing the 
progress of the disease to the patient’s onl 3 ’^ functioning kidne 3 ^ Of secondary 
importance were the episode of abdominal pain 1 month earlier, danger of rupture 
of the h 3 ’^dronephrotic sac, the possibilit 3 ' of absorption of toxic products from 
the p 3 mnephrosis, and the possibilit 3 ’’ of the vesical calculi being secondar 3 ’^ to 
upper urinar 3 '^ calculi. 


SUMMARY 

A case is reported of a 62 year old man with an almost as 3 'mptomatic, infected 
calculus p 3 "onephrosis due to a miduretei*al obstruction from two large incarcer¬ 
ated calculi. The kidne 3 '- tumor filled most of the abdomen and pelvis and 
exerted pressure on the left ureter causing a moderate, noninfected left hydro¬ 
nephrosis. 

A nephrectom 3 ’’ was performed, extraperitonealty, through a usual postero¬ 
lateral lumbar incision, after over 9,200 cc of infected, purulent urine were evac¬ 
uated from the kidne 3 ^ One week later, a transurethral prostatic resection and 
litholapax 3 r were performed. 

Following both procedures, his convalescence was essentially uneventful. 

1503 Medical Dental Bldg., Seattle 1, Wash. 
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CYSTIC DISEASE OF THE KIDNEY DIAGNOSIS AND 
TREATMENT* 

(CHARLES PIERRE MATHfi 

From the Urological Departiiients of the Sami Mary’s and the Southern Pacific General 
Hospitals, San Francisco, Calif 

The diagnosis and tieatment of cjstic disease of the kidne 3 ^ often ta\ the 
ingenuity of the attending urologist In manj^ cases the clinical examination 
of the patient presenting the eharacteiistic pyelographic defect mil reveal the 
diagnosis In others the condition is eneounteied at operation for some other 
kidnejf lesion oi is discov'ered at the autopsy table As a rule, polycystic disease 
IS more readily lecognizcd, and in an eaily case complicated by unilateral de¬ 
structive kidnej' disease, nephrectomy may be indicated In patients i\ ith poly¬ 
cystic disease vie have found complicating hv'dionephrosis due to torsion of the 
kidney, which was lelieved by consenative suigeiy, and also massive renal 
hemoiihage requiring radical opeiation 

This papei is a review of 48 patients, of whom 27 were operated upon for 
simple lenal cysts, solitaij oi multiple, and 4 for some complication of polj cjstic 
disease Our piimaiy purpose is to clarify the surgical treatment, especially of 
those cysts located in the midportion of the kidnej The smaller ones are 
usually amenable to decapping and cauteiization, the large ones and the smaller 
deep hidden type simulating cancel aie best treated by nophiectomy In these 
centrally located cj'sts the choice between conservative and radical operation 
should be based on the size of the cv'st, the peciiliaiitics of its location, and the 
condition of the opposite kidnev' 


ETIOLOGl 

It IS not the scope of this paper to discuss the etiology of renal cjstic disease. 
In passing, we raav' state th.at many vviiteis still adheie to the congenital theoiy 
of the eaily investigatois Virchow, and later Caulk, behev'ed that inflamma¬ 
tory sclerosis accompanying nephritis caused occlusion of the uiimfeioiis tubules, 
resulting in retention cjsts Rokitansky' felt that thej' were due to a metamor¬ 
phosis of the Malpighian bodies Albarian and Imbert, and otheis, advanced a 
theoij' that thej' aiose from lemnants of the wolffian body Karapmeier pointed 
out then frequency in the third and fourth month of fetal life, and stated that 
they may either degenerate or maj' grow and expand Hepler, in experimental 
woik on rabbits, proved that to produce a cyst theie must be interference with 
the blood supply' as well ns occlusion Recently' it has been shown that ceitain 
peripelv'ic cysts, in contradistinction to those located in the parenchyma, are 
lymphangiomatous m oiigin, caused by lymphatic estasia, with dilatation of 
the lymph trunks of the lenal pelvis (Ilenthorne, .Scholl, and others) In 
reviewing our cases of simple cysts we were impressed by the fact that the ma- 

* Read at annual rneeting Wtstern Section, American Urological Association, Victoria, 
British Columbia, April 21, 194S 
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jority occurred late in life, a fact favoring the theory' that cystic disease is often 
an acquired lesion. 


SYMPTOMATOLOGY 

^Symptoms of cystic disease of the kidney may vary considerably. Often the 
smaller cysts are entirely asymptomatic and are discovered when operating upon 
the kidney for some other pathological condition. Larger cysts may exert pres¬ 
sure on adjacent organs and give rise to a multiplicity of symptoms referrable 
to the liver, lungs, gastro-intestinal tract, or cardiovascular system. A complete 
description of the symptomatology is found in articles by Gutierrez, Llanos, 
Lowsley and Curtis, and Reaves. In our series we were impressed by the great 
frequency of microscopic hematuria. The differential diagnosis betu’een a 
centrally located cyst and a renal tumor in patients with hematuria and a 
pyelographic defect is often most difficult. In many cases the diagnosis can be 
made onty by operation. In hidden cysts in tire midportion of the kidney, 
nephrectomj'’ and pathological examination of the removed kidney may be 
necessarj’’ to corroborate the diagnosis. 

SURGICAL TREATMENT 

AVe are particularly interested in the surgery of polycystic disease and of 
simple cysts located in the midportion of the kidney. In cases of advanced 
cystic fonnation of the kidney, and when the organ is desti’oyed by a concomitant 
pathological condition such as sclerosing pyelonephritis, calculous disease, or 
tuberculosis, nephrectomy is the ti'eatment of choice. In certain cases of 
polycystic disease and large solitary cysts, puncture and aspiration or mar¬ 
supialization ma}’- be indicated. The management of cysts in either pole of the 
kidney is well understood, as they are usually amenable to partial resection of 
the kidnejq first successfullj^ accomplished by Tuffier in 1891. Patients with 
polycystic disease sometimes develop intercurrent disease requiring some sort 
of surgical intervention, either conservative or radical. Such a patient was 
Mrs. K. M. (No. 256729) who developed a hjTlronephrosis secondary to renal 
torsion. She ivas relieved from invalidism b}'^ decapping, puncturing, and 
cauterization of numerous cysts of various sizes in the kidney and liver, neph¬ 
ropexy, and sympathectom 3 ^ One case of advanced polyc 3 '’stic disease was 
treated bj’’ multiple punctures, and in another nephrectomy was done because of 
destructive sclerosing calculous pj’^elonephritis. In 1 patient with advanced 
bilateral potyc 3 ’^stic kidne 3 "S, in which a massive exsanguinating hemorrhage 
occurred in the right kidne 3 q nephrectom 3 '^ failed to save the patient’s life because 
of insufficient functional renal parench 3 '^ma in the remaining kidney. (See 
figures 1 and 2.) 

We are especialR" interested in clarif 3 dng the surgical treatment of cysts 
located in the midportion of the kidney. These often present the characteristic 
p 3 mlographic defect of a neoplasm. Pain, hematuria, and palpable tumor may 
be present in vaiying degree. If the cyst can be visualized at operation, and is 
not too large, the free portion can be resected and the interior of the cyst cauter- 
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ized with nitrate of silver, phenol, or Zenker’s solution, We have done this 
procedure successfully in 4 cases. If the C 3 'st cannot be visualized we believe that 



‘ -» - 1 {ojjion of rigjjf polycystic kidiioy. 

*»' • • . Patient bedridden because of fre- 

‘ ' chills and fever. Decapping, punc¬ 

ture and* cauterization of cysts of kidney and Iivcr, nephropexy and sympathetectomy re¬ 
lieved patient 



Fig 2 Siiowing strangulated right polycjstic kidney Ptosed polycystic left kidney 
^as not operated on as it caused no symptoms, 

tlie kidney should not bo exploied by ncplirotomy, as this might tend to spread 
cancer cells if a malignancy sliould be piesent. A case in point was Mrs. JI. C. 
(No. 03990). Evamination liad levealed an enlarged tender left kidney, hema¬ 
turia, and a pyclogiapliie defect in the upper pole of the left kidney charac- 
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teristic of tumor. At operation we found palpable swelling and induration in 
the upper pole of the kidnej’-, and after consulting with the hospital pathologist, 



Fig. 3 Retiograde pyelogram show mg pyelographic defect in upper midportion of left 
kidney. At operation indurated tumor w as encountered Because of history of hematuria, 
local swelling and pain, nephrectomy was elected ’ 



Fig. 4. A, left, showing round, indurated mass in mid-upper portion of kidney; patho¬ 
logical examination revealed a cyst containing a polyp B, right, sagittal section show’ing 
position of C 3 ’st in mid-upper portion of kidnej'^ exerting pressure on upper major calyx. 

a nephrectomy was done. The pathological examination revealed a fairly 
large cyst in the upper pole containing a polyp. (See figures 3 and 4.) 

If the centrally located cyst is of considerable size, nephrectomy is the proper 
treatment, as an attempt to remove the C 3 ’^st is usually accompanied by brisk 
hemorrhage that is likel}'^ to necessitate immediate removal of the kidney. We 
had such a problem in Mr. G. M. (No. 25841). (See figures 5 and 6.) Intra- 
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venous and letiogiade pyelogiaphy revealed a defect m the icgion of the middle 
and upper calyces Pain, hematinia, and tumefaction nere present At opera¬ 
tion a large peripehic Ijmphatic cjst «as encounteied We considered resec¬ 
tion of the cyst too hazaidous and elected to do a nephiectomy In dealing 



Tig 5 Retrograde piclogram revealing elongation and narroning ol middle major and 
minor ealjccs Intravenous urogram revealed enlargement of kidnee in region of piclo 
graphic defect At operation peripehic l>mpliatic cjst encountered Xcphrectomj 



Fig G Showing position and size of large penpelvic cj-st arising from Ijmphatic trunks 
of hilus of kidnej 


V ith the laige cj st m the midportion of the kidney, not amenable to resection or 
decapping and cauterization, nephrectomj is indicated, except m those occurring 
in a solitary kidnejr, vhero punctuie and cauterization mat he the only possible 
procedure In handling a centrally located hemonhagic cjst it is nsiiallv best to 
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sacrifice the kidney, since 25 per cent of these are accompanied by malignant 
disease. 


ANALYSIS OF CASES 

We have operated upon 31 patients for cj’^stic disease of the kidneys at St. 
hlary’s Hospital and the Southern Pacific General Hospital from January 1930 
to January 1948. Eight cases of simple renal cyst, in which the diagnosis was not 
confirmed by operation, 2 solitary cysts found at autopsy, and 7 cases of un¬ 
operated polycystic disease are not included. There were 17 polar cysts, 12 
in the upper and 5 in the lower pole. Partial resection of the kidney, including 

Table 1. —Summary of operative procedures 


1. For single or multiple simple polar cysts 

Partial resection of kidney including cyst 6 

Decapping and cauterization 

Single cyst 11 

Multiple cjsts (usually two) 4 

Total . 21 

2. For cj’'st in the midportion of the kidney 

Decapping and cauterization 3 

Nephrectomy 3 

Total ' 6 

3. For polyci'stic disease 

Multiple decapping and cauterization 1 

Same plus nephropexy and sj'mpathectomy 1 

Nephrectom}’’ 

For destructive calculus disease 1 

For massive hemorrhage 1 

Total 4 

4. Concomitant procedures 

Nephropexy and sympathectomy 8 

Same v ith ligation of aberrant vessel 2 

Pyelolithotomy 3 

Drainage of cortical abscess 1 

Total .... 14 


the polar cyst, was carried out in 6 cases. In three of these it was possible to 
ligate the nutrient artery prior to resection. Decapping and cauterization 
was done in 11 cases, and puncture alone in 1. In this patient lesection of the 
C 3 'st was planned, but the patient went into shock on the table and we were 
forced to resort to rapid evacuation by puncture. Eight cases presenting larger 
cysts were diagnosed before operation, and 9 were discovered while intervening 
for renal ptosis, stone, or h 3 ’-dronephrosis. In 1 patient with a hemorrhagic 
C 3 ^st, the kidne 3 '’ was remoxmd. 
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The cysts involving the midportion of the kidnej piesented the greater prob¬ 
lem both in diagnosis and treatment In 2 of them v e could not distinguish the 
cyst fiom a tumoi either before opeiation or at the time of surgery In both of 
these the presence of liematmia and of a constant pressure defect in the pyelo- 
gram led us to decide on nephiectomy after consultation nith the hospital 
pathologist We also lemoved the kidney in a patient in n horn it v as impossible 
to remove a large centrally located cyst without danger of glare liemorilrage 
We chose nephiectomy rathei than mere puncture because of the possibility of 
complicatmg malignancy In two patients piesenting smallei cysts erertmg 
definite pressure on the lenal urciilation, decappmg and caiiteiization were 
done One of these patients was lehered from leiial hypeitension, the other 
subsequently der eloped tuberculosis m the kidney requiring nephrectomj In 
1 case decappmg and cauterization were done at the time of a nephiohthotom}’ 
Foul patients piesented cysts of the upper and lowei pole, these were of 
unequal size and were treated by decappmg and caiiteiization 
Concomitant operations consisted of nephropery and sympathectomy in 10 
cases, pyelolithotomy in 3, and 1 diamage of a cortical abscess 
Seven patients had polycystic disease and were leferred for medical care, 4 
were treated bv eithei conservatne oi ladical suigery, and 2 were discovered at 
autopsy 


SUMMARA 

A review is piesented of 48 patients with cystic disease of the kidney found at 
St Maiy’s Hospital and the Southern Pacific General Hospital from January 
1930 to January 1948 Thirty-one were subjected to operation, 2 were dis¬ 
covered at autopsy, and 15 w ere diagnosed by clinical examination 
Paitial lesection of the kidney is the treatment of choice for cjsts located in 
either pole and was successfully earned out in C cases Decappmg and cauter¬ 
ization was employed m 20 cases and nephiectomy m 5 
Smaller cysts located in the midportion of the kidnej are best treated by de- 
capping and cauterization In the larger cjsts and the smallei hidden tjpe 
simulating cancer it is best to do a nephrectomy if the other kidney is noi mal 
Nephiectomy is indicated m the eailici cases of polycj stic disease complicated 
by unilateral destiuctive lesions of the kidney such as sclerosing pj-elonephritis, 
stone formation, or tubei culosis 

One patient is desciibed piesenting poljcj'stic disease with intercmrent 
disease consisting of hj'dionephrosis secondarj' to renal torsion, who was lehexed 
from invalidism bj' decappmg, puncture, and caiiteiization of the cjsts in the 
kidney and liver, together w itli nephropexy and sj mpathectomj. 

450 Sutler St , San Vrancisco, Calif 
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TRUE RIGHT SUPERNUMERARY KIDNEY DIAGNOSED 
PREOPERATIVELYi 

CHARLES MONTGOMERY STEWART 
Vrom the Department of Uiology^ Moote M kite Foundation, Los Angeles, Calif 

Conclusive pieoperatne diagnosis of true supeiniiineiar 3 ^ kidney has been 
established only 3 times in the world’s liteiature since 1G77 The fourth case 
of the rarest of lenal anomalies diagnosed befoie operation is heieby lecorded 
This repoi t inci eases to 49 the total numbei of cases on w ritten lecoi d diagnosed 
eithei pre- or postopeiatively 

To this authoi’s l-mow ledge, the last case in the literatuie, repoi ted bj' Carl¬ 
son m 194G, mcreased the previous!} lecorded total numbei of cases to 48 
The diagnosis in this instance was not suspected pieoperatively Carlson 
completely letiewed the geneial anatomical thaiacteiistics, pathological raiia- 
tions, diagnosis and discussed the lecommended tieatment of this unusual 
condition These aspects need not be lepeated at this time 
Bacon repoi ted the forty-seventh case m a paper read at the 194G meeting of 
the Westein Section of the Ameiican Urological Association The embrjonio 
developmental deviations lesulting in this laie lenal abnoimality weie lecallod 
in such accurate detail by Bacon that a leview of the causes of this nnomalj of 
the excietory ducts would be unnecessarily lepetitious 

This case fulfills the lequiiements of Geisingei’s desciiption, ‘that the supci- 
numeraiy organ must be a distinct, encapsulated, huge oi small paionclijuna- 
tous mass topographically related to the usual kidnev b\ a loose cellular attach¬ 
ment at most and often bj' no attachment whatsoovoi ” No attachment was 
demonstiated to this supeinumeiary kidnej at the time of the suigical explora¬ 
tion and removal 


CASE ncponT 

W R A , No 89053, a man aged 59, was lefeiied for examination b}' an 
otolaijmgologist who suspected ‘a possible chionic prostatitis” His chief 
complaint was lecuirent attacks of lovvei abdominal midlme pain with onset 
usually following lifting tjpe of exertion, or when stiaimng during bowel move¬ 
ments The pain was shaip in character with radiation into the pelvis, “just 
inside the rectum ” Distiess lasted 5 to 10 minutes A feeling of maikcd 
nausea followed the onset Theie was no vomiting Bowel movements af¬ 
forded no relief The pain was lelicved bj' Ijmg down Attacks occuired 4 
to G times a }'ear The history was othciwise negative except foi nocturia 
one time 

The phjsical examination was essential!}’ negative except for well healed 
left hermorrhaphv’scar The blood pressure was 124/78 Anal}sisof theuiine 
specimen vv as negativ e except for 40 to 50 red blood cells found per high pow er 

1 Rend at annual meeting, VV cstern Section, American Urological Association, \ ictoria, 
B C , Xpril 20, 104S 
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field centrifuged. 'S^'oided second glass specimens of urine were checked on sev¬ 
eral occasions and an intermittent microscopic hematuria was noted. The 
prostate was grade 1 in size, soft, moderately tender, movable, benign to digital 
examination. The prostatic fluid contained 12 to 15 pus cells per high power 
field. 

A plain x-ray of the abdomen was negative. The right renal outline was 
slightly smaller and lying higher than that of the left kidney. 


t 



Fig. 1. Intravenous urogram, 5 minute film, showing small, high-ljung light kidney. 
Normal left kidney outline. 

Blood examination; Color index 93 ; hemoglobin 100 per cent; red blood cells 
6,060,000; white blood cells 6,100; differential: normal. Sedimentation rate: 
5 mm. The phenolsulphonphthalein test showed a 6 minutes’ appearance time 
of d 3 ''e per urethral catheter. The catheter was removed and a voided specimen 
collected in 1 hour revealed 55 per cent dye excretion. 

The second hour specimen revealed 40 per cent dye excretion. 

Intravenous urograms on February 23, 1948 revealed a normal appearance 
time and concentration of d 3 ''e on both the right and left sides. The left pyelo- 
gram showed no gross abnormality. The right pyelogi'am revealed rudimen¬ 
tary t 3 Te of pelvis and calyces. The right kidney outline was smaller than 
normal and l 3 dng higher than normal. There was no evidence of ureteral 
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dilatation, and drainage was adequate in the upright position, after release of 
compression. See figure 1. 

Because of, f) the rudimentary pyelographic outline of the high-lying right 
kidney, 2) the small right renal shadow, 3) the patient’s complaint of recurrent 
lower abdominal midline pain and 4) the intermittent microscopic hematuria, 
the possibility of a right supernumeraiy kidney was considered. 

Cystoscopy under local anesthesia was done at the hospital on February 2G. 
A 24 F. McCarthy pauendoscope was passed to the bladder easily. The bladder 
capacity and bladder mucosa were normal. Inspection of the bladder and 
bladder neck was accomplished by the fore-oblique, right angle and retrograde 
lens systems. The left ureteral orifice was normal in position and appearance 
and showed a clear, active, forceful jet. On the right side, two normal appear¬ 
ing ureteral orifices were noted. The lower right orifice closest to the middle 
trigone area showed a clear, active, forceful jot. ICo jet was noted from the upper 
right orifice. Indigo carmine appeared on the left and from the lower right 
orifice in 5 minutes, in good concentration. Ko dye appeared from the upper 
right orifice in 10 minutes. A 5 W. ureteral catheter was passed easily through 
the lower right orifice to 30 cm. and actii'e drips of urine were obtained. A 
S W. ureteral catheter was passed through the upper right orifice to 25 cm., 
where obstruction was noted and about 8 cc of grossly clear urine dripped from 
the catheter. The drips suddenly stopped and unfortunately were not col¬ 
lected. An .\-ray with the two right ureteral catheters in place revealed the 
upper catheter in a normal position and the lower catheter coiled in the area of 
the upper right sacroiliac region close to the spine. The tip of this catheter 
e.vtended several centimeters up beyond the catheter coil. See figure 2, A. 

Retrograde pyelograms demonstrated the previously reported upper right 
ren.al outline. The lower right pyelogram revealed the dilated peh'is and 
calyces of a separate kidney, located to the right of the spine, just above the 
right sacroiliac articulation. Ser-eral pyelograms were taken as the catheter 
was withdrawn from the lower right kidney. A pyelo-ureterogram was taken in 
the upright position. See figure 2, B and C. Unfortunately, after withdrawing 
the c.atheter, an upright film for dye retention was not taken because of the 
patient’s persistent complaint of discomfort. 

On March 1, under low spinal anesthesia, cystoscopy was again performed 
and catheters were passed into all 3 ureters (fig. 3). Phonolsulphonphthalein 
appeared from the upper right kidney in 5 minutes and from the left kidney in 
Gj minutes. Specimens collected for 15 minutes showed 0 per cent dye e.-ccre- 
tion from the right upper kidney, S per cent dye excretion from the left kidnej-. 
Irrigation of the supernumerary kidney was done at regular intervals and a veiy 
faint appearance of dye was noted in IS minutes in the irrigation fluid. Cul¬ 
tures from all 3 kidneys showed no growth after 48 hours. 

Surgical c.xploration was performed Slareh 3 under spinal anesthesia. 

A transverse incision was made in the right lower quadrant just below the 
level of the umbilicus. The fascia and peritoneum were opened in the same 
plane. The posterior parietal peritoneum rvas ineised and the supemumerarj' 
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kidney readily exposed and mobilized. Both right ureters Avere identified, 
care being exercised to preserve the ureter to the right upper kidney. A super- 
nmneraiy kidne}'’ measuring 6 to 7 cm. in length was found on the right side 
lying in the groove between the psoas muscle and the vertebral bodies in ap¬ 
proximately the area of the right sacroiliac articulation. The kidney Avas 
composed of markedlj'^ dilated calyces and pelvis AAdth verj^ little parenchymal 
tissue. The upper right kidne}’’ and left kidnej'- AA^ere palpated and found to be 
normal except that the right kidney aa'rs about one-third smaller than normal. 
The supernumerary kidney Avas remoAmd folloAving division and ligation of 3 



Fig. 2. A, left, retrograde kidneA' study. Plain film on ureteral catheters; 1 catheter 
in upper right kidncAL second catheter coiled in pelvis of lower right supernumerary kid- 
nej'. B, middle, contrast medium injected into lower right kidney in various concentra¬ 
tions as catheter Avas slowly withdrawn. C, right, retrograde pyelograms of upper right 
kidnej' and loAver right supernumeraiy kidncA^ 

separate vascular pedicles, one extending from the superior pole to the mid¬ 
abdominal aorta and vena cava, another to the loAA'er abdominal aorta and 
Amna cava and the third extended inferiorly to the right external iliac arterj^ 
and A^ein. The ureter AA^as dhdded and ligated and hemostasis secured. The 
posterior parietal peritoneum AA'as alloAA-ed to drop back into normal position. 
The AA'ound Avas closed Avithout drainage using No. 0 chromic, continuous suture 
for the peritoneum and No. 30 stainless steel Avire, interrupted, for the fasciae 
and continuous Avire sutures for the subcutaneous tissues and skin. A 500 cc 
AAdiole blood transfusion AA-as given during operation. The procedure lasted 
approximatelj'^ 65 minutes. The patient left the table in excellent condition. 

The gi’oss specimen consisted of a kidney AA'^hich together Avdth the pelvis meas¬ 
ured approximately 7 cm. in its greatest dimension (fig. 4). The pelvis AA^as 
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dilated and largely extraienal The mucosa of the pelvis showed many areas of 
recent hemorrhage. The pelvis joined with seveial inegular dilated calyces 
which are distended with thin blood tinged fluid. There was no evidence of 



Fig 3. A, loft, rotiograde pyologiain of 3 kulncjs, lafcial view Ji, right, rctiograde 
pyelogram of 3 kicinojs, supine 



Fig 4. Surgical specimen injected with air 

any disciete tumor mass. The gross architectuie of the kidney appealed to be 
quite well preserved. 

Histological examination of sections taken thiough various poitions of the 
pelvis showed that the pelvic mucosa was intact and the submucosa shoved a 
few small round cells and many areas of recent hemorrhage. Sections through 
the remainder of the kidney showed aicas of interstitial fibrosis in the tips of 
the pyramids. The glomeruli showed subintimal hj-alin fibrous thickening of 
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their capillaries. The tubules showed no significant abnormality. The small 
arteries showed slight hyaline intimal thickening. There was no evidence of 
malignancy. Diagnosis: Hydronephrosis of supernumerary kidney. 

The postoperative course was uneventful. The wire sutures were removed on 
the seventh day. The patient was discharged on the tenth day. 

SUaiMARY 

The fourth case of true supernumerary kidney diagnosed preoperatively is 
reported, and increases to 49 the total number of cases on record. The opera¬ 
tion consisted of transperitoneal removal of the anomalous kidney through a 
transverse abdominal incision. The postoperative course was uneventful. 
The patient has had no recurrence of symptoms to date. 

511 S. Bonnie Brae, Los Angeles, Calif. 
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CROSSED UNFUSED RENAL ECTOPIA WITH TUMOR> 

HARRY P. LEE 

Crossed, imiused renal ectopia, a congenital condition in which a kidney is 
transposed to the side of the body opposite its normal location but remains un¬ 
attached to its normall 3 ' placed mate, is a rare anomaly. Of all cases of crossed 
renal ectopia, it is estimated that only 1 in 10 is unfused. No one has as j-et 
satisfactorily explained the embryology by which the condition occurs. About 
half of the cases have been found in cadavers or at autopsy, evidently having 
had no symptoms dui-ing life. The others have been discovered as abnormal 
abdominal masses or have developed pathological conditions which in turn have 
led to urological investigation. Nonunion of the kidneys in the past has been 
confirmed by autopsj' or by surgeiy. However, with better x-ray techniques, 
resulting in much better visualization of the kidney shadows, I believ'e that one 
may at times make the diagnosis by pyelogram alone, especially in those cases 
in which the normal kidney occupies a normal position and is normal in all re¬ 
spects, with well demonstrated renal outline, and the abnormal kidnej^ lies far 
enough awaj' so that it is evident that fusion has not occurred. Attempts also 
have been made to demonstrate nonfusion by pyelography or by fluoroscopy 
vith the patient in various positions in an effort to show separation of the two 
kidney shadows or to show that the kidnej’s lie in different planes. IVhere the 
kidneys are close together these methods do not seem to be conclusive. 

In crossed renal ectopia, either fused or unfuscd, the ureters will arise from 
their normal positions in the bladder, the ureter to the crossed kidnej’ ci'ossing 
over the midline to the opposite side of the body to enter the misplaced kidney 
pelvis. A unilateral ectopic kidnej' lying in the true pelvis in front of the sacrum 
has a portion of its cortex and pelvis lying on each side of the midline, and at 
times the catheter will be passed up the short ureter and far into the kidnej’ pel¬ 
vis, thus crossing the midline. This, however, does not mean that the ureter 
crosses the midline and the kidney, in mj' estimation, is still an unilateral un¬ 
crossed ectopia. 

For an excellent discussion of the cmbrj'ology, incidence and surgerj' of these 
kidneys, reference is made to the paper by Maj’ers. 

Alcock, in 1920, reported 1 case of crossed unfused renal ectopia and reviewed 
the literature, tabulating 17 cases. In 193G, Maj’ers, reporting a case, again 
reviewed the literature, adding 6 cases to Alcock’s tabulation, including 1 case 
that Alcock had rejected (Sutherland and Edington) and leaving out 3 cases that 
Alcock has accepted (hlej’er, Plummer, Herbst), a total of 20 cases. He believed 
that since Sutherland and Edington’s case, reported in 1898, had been included 
in the tabulation of Papin and Palozolli, it should be given the benefit of the 
doubt. Alcock, after careful studj’, stated that the case “is not of the crossed 
type.” Since it is doubtful at best, I have not included this case. Alcj'er’s 

1 Read at annual meGtinR, Western Section, American Urological Association, Victoria, 
B. C., Canada, April 19, 191S. 
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their capillaries. The tubules showed no significant abnormality. The small 
arteries showed slight h 5 '-aline intimal thickening. There Avas no evidence of 
malignancy. Diagnosis: Hydronephrosis of supernumerary kidney. 

The postoperative course was uneventful. The wire sutures Avere removed on 
the seventh day. The patient AA^as discharged on the tenth day. 

SUMMARY 

The fourth case of true supernumerary kidney diagnosed preoperatively is 
reported, and increases to 49 the total number of cases on record. The opera¬ 
tion consisted of transperitoneal remoAml of the anomalous kidney through a 
transAmrse abdominal incision. The postoperative course AA^as uneventful. 
The patient has had no recurrence of sjunptoms to date. 

511 S. Bonnie Brae, Los Angeles, Calif. 
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attached to the left kidntey Homcaci, in his ilhistiations, it seems that both 
kidneys shifted and letained then appioximate positions lelatne to eacli othei 
and one cannot be ceitain that tliey are not fused 

Culp (1944) lepoited G cases of ciossed lenal ectopia His sixth case shous 
by pyelogiam that the left ciossed kidney is fai belou the noiraally placed light 
kidney and could not be fused 

Nation (1945) in a studj of 23 cases of lenal ectopia, lists 1 case (case 3) pioved 
at autopsy 

Resnick and Claik (1940) leportod a case of bilateial ectopia, the light kidney 
low neai the hum of the honj' pelvis, the left kidney ciossed and hmg undei the 
right They state that bj fluoroscopy a diffcicnce in the planes of the two 
kidne 3 's was appaient But theie is no condtisive eiidence that the kidnej’S 
Meie not fused 

To this tabulation I wish to add anothei case, substantiated 1)3 p 3 elogiaphy 
and suigeiy, and the thud case to be lepoited in which tiimoi was found In¬ 
cluding this case, I can tabulate a total of 29 cases of ciossed unfused lenal 
ectopia 


CASE REPORT 

G E , a maiued white woman, aged 41, was seen May 28, 1938, complaining 
of sexeie pain m the buttocks, extending down the postonoi aspect of the thighs 
to the knees In Noiembei 1937 she had had seveie chills, headaches and the 
onset of the pain The pain had become incieasingly sexeie and constant Foi 
the past 4 01 5 yeais she had had uiinaiy fie(!Uenc 3 ', without d 3 smia oi hema- 
tuiia, which liad gradiiall 3 ' incieased until she was \ oiding about ei er 3 ' hour day 
and night Foi 3 oi 4 3 eais she had been conscious of a mass m the lowei loft 
abdomen which would mciease and decieaso m size At times the mass had 
been somewhat tendei, nevei leiy painful, but when the mass was huge thcpain 
m the buttocks and thighs w as mci cased At times she w ould ha\ e much gaseous 
abdominal distention At no time had she exei passed a huge amount of urine 
w ith simultaneous cleci ease m the size of the mass 

On physical examination the patient appealed tiied and ill Her general 
dexelopment, head, neck and all leflexes wcie normal The blood piessiiie was 
130/80 Neithei kidne 3 ’ was palpable and theie was no appaient enlaigement 
of livei 01 spleen Them was a midliiic suprapubic scai with diastasis of the 
lecti muscles and seveial small herniations In the depths of the seal one could 
feel a hard, round, tumor mass, about the size of a laige fist, lying to the left of 
the midline, tcndei and &lightl 3 ' movable On vaginal examination the cenix 
looked and felt normal but the patient was so tender and non oils that a good 
examination of the mass was not accomplished and rectal examination was also 
unsatisfactoiy The catheteiized bladder iiiiiie was XC 13 turbid, with albumin 
2 plus, a few led blood cells, many pus cells, and the stain of the centiifiiged sedi¬ 
ment show ed man 3 ’ small cocci 

On cystoscop 3 ’ the bladdei capacil 3 ’ and foice weie noimal The bladder 
mucosa was modciatelv and unifoiml 3 ' leddcned The ureteral orifices were 



Table 1. Crossed nnfvsed renal ectopia 






POSITION 



author 

DATE 

KIDNEY 

CROSSED 

COMPLICATING PATHOLOY 

or 

CROSSED 

TO 

NORMAL 

SEX 

DIAGNOSIS 
MADE ON 

1. Rokitansky 

1861 

Left 

None 

Under 

Female 

Cadaver 

2 . Weisbach 

3. Brigidi 

1867 

1880 

Left 

Left 

None 

None 

Under 

Under 

Male 

Male 

Autopsy 

Autopsy 

4. Graser 

1895 

Loft 

Pj'oncphrosis in 

Under 

Male 

Operation 




crossed kidney 



and au- 

5. Schutz 

1S97 

Right 

None 

Under 

Female 

topsy 

Autops3’' 

6. Kohler 

1900 

Loft 

Chronic nephritis 

Under 

Female 

Autopsy 

7. Schumacher 

1903 

Left 

None 

Under 

Female 

Autops 3 ' 

8. Ghosal 

1905 

Left 

None 

Over 

Female 

Autops3' 

9. Heiner 

1908 

Left 

None 

Under 

Male 

Autopsy 

10. Plummer 

1910 

Left 

Not mentioned 

Under 

Male 

Surgery 

11. Bugbee and 

1919 

Loft 

P 3 mlitis in crossed 

Under 

Female 

P 3 'elogram 

Losee 






12. Bugbee and 

1919 

Both 

Tuberculosis in 


Female 

Autopsy 

Losee 



right; p 3 mIone- 
phritis in left 




13. Huffman 

1924 

Left 

None 

Under 

Male 

Cadaver 

14. Beer 

1925 

Left 

Calculus pyone- 

Under 

Male 

Pyelogram 

15. Alcock 


Loft 

phrosis of crossed 


i 

and surg¬ 
ery 

1926 

Calculus pyone- 

Under 

Alale 

Pyelogram 


j 


phrosis in crossed 



and surg¬ 
ery 

16. Campbell 

1930 

Left 

H 3 "poplasia of 

Under 

Male ■ 

.lutopsy 




crossed 



17. Wear 

1930 

Left 

H 3 'dronephrosis in 

Under 

Female 

Surgery 




crossed 



18. Sigal 

1934 

Left 

None 

Under 

Male 

Surgery 

19. Howard 

1935 

Right 

Hydronephrosis in 

Under 

Male 

Surgery 




crossed 




20. Maj'ers 

1936 

Left 

Calculi in uncrossed 

Under 

Male 

Pyelogram 




pyelitis in both 



and sur¬ 
gery 

21. Beer and Fer- 

1937 

Left 

H 3 'dronephrosis and 

Under 

Alale 

Pyelogram 

ber 



stones in crossed 



and sur¬ 
gery 

22. Beer and Fer- 

1937 

Right 

None 

Under 

Female 

Autops 3 ’’ 

ber 






23. Patch 

1937 

Left 

Adenocarcinoma in 

Under 

Alale 

Surgery 




crossed 




24. Harris 

1939 

Left 

None 

Under 

Alale 

Pyelogram 

25. Langworthj' 

1942 

Right 

Adenocarcinoma in 

Under 

Alale 

Surgery 

and Drexler 



crossed 




26. Zide and Ma- 

1943 

Right 

None 

Under 

Alale 

P 3 mlogram 

her 







27. Culp 

1944 

I.eft 

None 

Under 

Alale 

Pyelogram 

28. Nation 

1945 

Right 

None 

Under 

Alale 

Autops 3 '- 

29. Lee 

1948 

Right 

Squamous celled 

Under 

Female 

Pyelogram 




carcinoma in 



and sur- 




crossed 

1 


gery 


Left kidnej"^ crossed . 21 Male. 19 

Right kidney crossed.... 7 Female_ 10 

Both kidneys crossed.... 1 
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Autops 3 " or cadaver.... 13 

Surgery. 12 

Pj'elogram alone. 4 
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normally placed, with some edema about the right oufice Cloudy mine came 
fiom the light orifice, cleai mine fiom the left Kumbei 0 meteial catheteis 
passed appaiently full distance up each ureter Thiough the right catheter, 
15 cc of cloud;’' uiine was aspiiated The urine contained many pus cells and 
the same oigamsms as weie seen m the bladder mine ICmety cubic centimeters 
of sterile watei were instilled up the right cathetei without piodticing pain but 
the mass in the abdomen seemed to incieise in size and became more tender 
The mass decreased and became less tendei as the water was withdiawn There 
was no residual mine in the left kidney pelvis and the mine showed no pus or 
organisms 

Phenolsulphonplithalein injected intiavenousiy appealed fiom both catheters 
in 4 minutes In the follow mg 10 minutes the light kidney secieted 2 pei cent, 
the left kiclnej 14 pei cent, and theie was none in the bladder Plain \-iay, 
with the catheteis in place, showed the left cathetei assuming a noimal comse 
while the light catheter ciossed to the opposite side of the bony pelvis and lay 
along the left sacio-iliao joint (fig 1, 4) Pyelograms, using 125 co of 12 per 
cent sodium iodide solution in tlie light peliis and 12 cc in the left, showed a 
normal left kidney, pehis and uretci, while the light kidnej^ appealed as a laige 
hydionophiosis occupying the left side of the bony pehis (fig 1, B). 

Because the left ludney appeal ed to be noimnl and w as w idelj'' sepai ated fi om 
the anomalous right kidney, a diagnosis of an infected liydionepliiosis in a light, 
crossed, unfused renal ectopia was made It was believed that the light kidney, 
lying as it did on the lumbosacial plc\us, could cause pain such as the patient 
was hat ing by pressme and could also be responsible foi the episodes of gaseous 
distention She was adiised to have the ectopic kidnej lemoied hut lefused 
operation 

On Octobei 25, 1938, she leturncd, wath much pain in the buttocks, thighs and 
lectum She looked somewhat better physically than she had before and had 
gained some weight The mass was still pieseat and the physical examination 
was unchanged The blood showed 75 per cent hemoglobin, 4,300,000 eo'tliio- 
cytes and 7,500 leucocytes The mme was loaded with pus Blood urea nitro¬ 
gen and Cl eatinin w ei e noimal Nephiectomj w as again adi ised and she entered 
Sacied Heai t Hospital 

On Octobei 29, 1938, undei spinal anesthesia, a catheter was fiist passed to 
the left Ividney A left lateral lectus incision was made fiom sympli; sis to ahoi e 
the umbilicus The anteiioi peritoneum was opened accidontall.v and tliroiigii 
this opening the abdomen was palpated but nothing othei than the retropcii- 
toneal mass was felt A plane of cleaxage was stnick between the posteiior 
peiitoneum and the mass The opening in the antenoi peiitonciim was siitmed 
Tlie peiitoneum was then pushed medially off the mass and the left meter with 
Its contained cathetei identified running oxer the anteiior surface of the mass 
The lodney lay to the left of the midline with its coitex directed upward and 
medially. There was no fat about the kidnex Thiec good sized xessels, one 
from the left common iliao ai tei x, and the other tw o from the bifurcation of the 
aorta, were doubly tied with Xo 2 chromic catgut The meter entered the 
kidney pelxis medially acioss the midline, and xxas clamped, tied and cut A 
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large cigarette drain was left in the depths of the dry kidney bed and the wound 
closed with No. 2 chromic catgut and dermol. 



Fig. 1. a, Plain x-ray nitli catheters in place. B, Bilateral pyelogram. Normal left 
kidney. Ectopic hydroncphiotic right kidney. 



Fig. 2. Tissue from ectopic kidney 


Recovery was relatively uncomplicated. The drain was gradually shortened 
and removed entirely on the fifth day. On the third postoperative day the pain 
in the buttocks and thighs was gone. She was allowed out of bed on the fif¬ 
teenth postoperative day and discharged from the hospital on the twentieth 
postoperative da 3 ^ 

Pathological report (Dr. J\'I. M. Patton): “A kidney measuring 13 by 11 by 6 


CROSSED UNFUSED REN \L ECTOPIV ITH TUMOR 


339 


cm Sui face is smooth and hemoi rhagic The pch is is gi eatly dilated, measur¬ 
ing 8 cm in length and G cm in width The cut section shows a laigc caseating 
mass which involves the entire kidne 3 '’ paienchj'ma There is no noimal seciet- 
ing Kidney tissue piesent The mucosa of the pehis is intensely leddened 
The walls of the pehis aie maiKedly thickened and edematous Microscopic 
examination shows aieas of atypical epithelial cells, squamous in ty'pc, which are 
wholly undifferentiated Thcio is marked necrosis throughout the tissue No 
recognizable kidney tissue is present The at 3 pical cells aie iiregulai in size 
and shape and markedl 3 ’ hypei chromatic and show a marked tendenc 3 ’’ to mitosis 
No giant cells oi tubeicles aio found Microscopic section of the pelvis show« 
maiked inflammator}' changes m the mucosa and submucosa Patliological 
diagnosis Degeneiatcd squamous cell carcinoma of the kidne 3 ', piimar 3 ' in the 
pelvis, hydionephrosis, p 3 ’elitis ” 

Because of the finding of tumor m the kidnc}'’, \-iay films of the lungs weic 
made but these showed no evidence of metastascs or of tubeiculosis 
Appioximately 1 3 ear latei her ph 3 'sician leported hci death The pam m 
the buttocks and thighs had rccuried shortty after she letuined home and she 
probably died of abdominal metastases as theie were laige masses palpable 
throughout the abdomen No autops 3 '' was done 

CONCLUSIONS 

Ciossed imfuscd lenal ectopia is a laie anomal} 

Including the case lepoi ted hereu ifh, 29 cases Iiai e been found Tw o of these 
cases contained adenocaicinoma 

The case zepoited also contained a tumoi but the tumoi was a squamous cell 
cnicmoma, appaientty piimaiv m the kidne 3 ' pehis and m\ohing the entne 
kidne 3 ' 

407 W Riieiside Avc , Spokane 5, TKos/i 
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AN UNUSUAL RENAL ANOMALY: COMBINED TANDEM AND 

HORSESHOE KIDNEYi 

PHILLIP B. POTAMPA, MILTON D. HYMAN and CHARLES E. CATLOW 
From the Urological Service, V. S. Veterans’ Hospital, Portland, Oregon 

The case that we are reporting presents such an unusual anomaly that we 
believe it should be included in the already voluminous literature on renal 
anomalies. The case shows a left tandem kidne}’- with the superior component 
being drained bj’^ the left ureter; the inferior component having a common pelvis, 
across the midline, with the right kidney. This common pelvis is drained by 
the right ureter, which originates from the inferior component of the left kidney 
(figs. 1 and 2). 

In reviewing the literature we have been unable to find anj'^ similar anomaly. 
Hanley reported a case of horseshoe kidney Avith a supernumerary kidney on the 
left. HoAvever, ours has no supernumeraiy kidne 3 ’-, as was proven by retrograde 
studies and operative exploration. 

Swick reported a case of quadruple kidnej’’ in which the inferior portions were 
fused into a horseshoe component. Swick’s patient was. a 2-year-old child who 
shoAved a distinct bilateral separation of the pelves and ureters Avith paren- 
chjnnatous fusion of both loAA-er components. Our patient has a common pelvis 
for the right kidney and inferior component of the left, AAuth the right ureter 
crossing the midline to drain the common pelvis from the left side. 

In Wesson’s book, a retrograde pyelogram is shoAvn of a patient AA'ith a double 
horseshoe kidnej'’ in AA'hich the double pelves on each side are joined, AALile in our 
case, AA'e belieAm there is no connection betAA'een the pelvis of the superior com¬ 
ponent on the left and the common pehds (fig. 1, B and C). 

Jacobs’ patient is someAA'hat similar and shoAA’s a fusion of the right kidney 
with the inferior component of the left. HnAA^ever, in Jacobs’ patient, the fusion 
forms a “cake kidney” in the midline, AARile ours has a common pelvis as the 
only apparent connection betAA'een the right and left renal masses. 

ETIOLOGY 

To explain the anomalj’- embryologically one can onl}’’ point out AARat could 
haAm occurred. Hamilton, et al. state that the renal blastema fuse before the 
ureteral buds haAm joined AA'ith the renal masses. LeAAUs -and Papez state that 
in the 10-12 mm. pig embiyo the renal anlagen lie close together near the um¬ 
bilical arteries. Therefore, one can theorize that as the ureteral buds greAV up 
to meet the renal masses they may have fused across the midline. The left 
ureteral bud later broke aAA'a}’- to form the ureter and pelvis of the superior 
component of the left fused kidney. This Avould account for the right ureter 
being implanted into the left side of the common pehds. 

1 Published Avith permission of the Chief Medical Director, Department of Medicine and 
Surgery, Veterans’ Administration, who assumes no responsibility for opinions expressed or 
conclusions draAA’n by the author. 
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Fig 1 A, plain film showing catheter in right ureter passing to left of midline 
retrograde pvelogram shoinng common pelvis and pelvis of superior component of left 
kidney C, lateial retrograde pyclogram showing superior component of left kidney in 
paravertebral space 



Fio 2 Diagrammatic sketch of anomaly. A, common pelvis; B, pelvis, superior 
component, left 


CASE REPORT 

A white man aged on was admitted to the Veterans’ Hospital, Poiliand, 
Oregon, on April 7, 1947, with the chief complaints of pain and swelling in the 
left flank, “stones in the kidney,” and “horseshoe kidney.” From 1932 to 1941 
he had oecasionnl attacks of burning on urination, pain in the riglit lower quad¬ 
rant, and “pus in the urine.” In June 1941, the patient was admitted to this 
hospital with nausea, vomiting, and pain in the right Ion cr quadrant. Follow ing 
cystoscopy he was told that he had a “horseshoe” kidney, with a calcuhis in the 
left pelvis. He lefused treatment at that time but returned again in June 1942, 
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when he was treated conservatively for pyelonephritis. The patient was again 
admitted to this hospital in March 1944, at which time he had an exploration 
of the left kidney with removal of a staghorn calculus in the left superior renal 
pelvis. The operative report states that an elongated left kidney was found 
which was divided into two kidneys, connected by a fibrous band. The inferior 
portion of this kidney was continuous across the midline to the right kidney. 
It was also noted that the vessels lay posterior to the pelvis instead of anterior. 
The pelvis of the superior portion had its own ureter, while the inferior portion 
and pelvis from the right Iddney were drained by a ureter that swung over from 
the right side. The patient withstood the operation well and Avas asymptomatic 
until February 1945, Avhen he Avas again admitted for pyelonephritis and received 
penicillin therapy AA^hich relieA''ed the signs and symptoms of pyelonephritis. 
Since June 1946, he had noticed a gradually increasing swelling over the operative 
area and has had occasional attacks of mild, colicky pain radiating from the left 
flank to the left groin. He had had no hematuria or passage of calculi since the 
last admission. 

Phj’-sical examination Avas negative except that there AA’-as an incisional hernia 
in the region of the operative scar; the examination of the genitalia revealed 
moderate atrophy of the left testicle; and there Avas an area of hypesthesia over 
the anterior surface of the right thigh. 

Laboratory data; Red blood cells 4,700,000; hemoglobin 90 per cent; Avhite 
blood cells 5,300; normal differential. Urinalysis: Acid reaction; albumin nega¬ 
tive; sugar negatiA’’e; microscopic examination, loaded Avith pus cells. Blood 
urea nitrogen 29.4. Wassermann and Kahn tests negative. 

Retrograde pyelography (April 1947): The plain film showed that the catheter 
in the right ureter crossed the midline and ended in the region of the left kidney. 
The catheter in the right ureter passed over to the left, to Avithin a feAV centi¬ 
meters of the tip of the left catheter. After the administration of dye, it Avas 
seen that there AA^as a broad SAA^eeping pelvis Avhich crossed the midline from the 
right to left and terminated on each side in discrete pelves Avith their oAvn calyces; 
in other words, there were in reality tAAm pelves joined together by a connecting 
bridge across the midline, the bridge being convex superiorly. The fused pelvis 
AA’^as anterior to the vertebral column, typical of horseshoe kidney, Avhereas the 
superior component of the left renal mass Avas deep in the paravertebral space, 
the normal location for the kidney (fig. 1, C). Only one ureter, hoAvever, could 
be demonstrated to be connected Avith these fused pelves and this ureter emerged 
from the right side of the bladder and entered the pelvis to the left of the midline. 

In addition to this, there AA'^as also a separate pehas on the left side Avhich was 
moderately hydronephrotic. The outline of this kidney was faintly seen at its 
upper pole but the loAA'er pole AA'^as superimposed upon the left part of the paired 
kidnej’^s described above. The kidney outlines are sketched diagrammatically 
in figure 2. 

DISCUSSION 

One of the many interesting features of this case is the question of the possible 
connection between the pelvis of the superior component and the common pelvis. 
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As was pointed out in the protocol, when the left side was filled with dj'e there 
was no apparent dye in the horseshoe pelvis. However, when the conunon 
pelvis was filled with dye, a calyx, apparently of the left superior pelvis, was 
seen to fill, which had not filled when the superior pelvis was distended with dye. 
It may be that this calyx filled after the first x-Liy film was taken so that it 
could be seen in the next film. Unfortunately, the patient refused another 
cystoscopy when we intended to clarify this point by filling the common pel¬ 
vis first. 


SUMMARY 

An unusual renal anomalj', not previously described, is presented in which 
there is a tandem kidney on the left, the inferior portion of which is joined across 
the midline forming a horseshoe kidney' with a pelvis on the right. This horse¬ 
shoe kidney has one ureter which emerges from the left portion of the common 
pelvis. The pelvis of the superior component of the left tandem kidney' has its 
own ureter. 
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DIVERTICULUM OF THE URETER* 

.MORTON U. MAYERS 

From the Dcparhnenl of Urology, Ross-Loos Medical Group, Los Angeles, Calif. 

Diverticulum of the ureter is a urological entity which is of interest because 
of its rarity and because of the problems engendered by it. The term diverticu¬ 
lum has been liberally defined by numerous authors and as a result there are 
many more diverticula reported in the literature than ma}'- be unqualifiedly 
accepted. Although ureterocele, segmental hydroureter, h 3 "dronephrosis and 
vesical diverticulum have been reported as ureteral diverticula, the greatest 
confusion has been in the consideration of a blind-ending bifid ureter as a di¬ 
verticulum. 

Having reviewed the available literature on the subject, it became immediately 
apparent to the re-vnewer that a more orderty classification was a prerequisite to 
an}’- proper discussion. Aclcnowledgement must be made to Ormond S. Culp 
who not onty carefull}' reviewed the literature, but sent inquiries to the authors 
of questionable cases. Because of the death of some and lack of repR" from 
others, the series must of necessit}'- still remain incomplete and contain errors. 
However, it appears that Culp’s analysis of the available data should be con¬ 
sidered a base upon which other cases maj”- be added. Stedman’s Medical Dic¬ 
tionary defines a diverticulum as a pouch or sac opening out from a tubular 
organ, an off-shooting cul-de-sac. Obviousty the blind-ending branch of a bifid 
ureter falls within, this definition-, a dilated segment of a ureter would not. 

Culp points out that it is no more logical to call a blind-ending branch of a bifid 
ureter a diverticulum of the ureter than it would be to call a blind-ending ureter 
originating from the bladder a vesical diverticulum. As a working rule, Culp 
elected to allocate to the classification of a blind-ending branch of a bifid ureter 
those blind-ending hollow structures whose lumen join that of the ureter at a 
distinct angle, whose walls have the same coats as the ureter, and whose length 
is more than tudee its greatest diameter. He does not denj”- (nor can anyone, 
for that matter) that a congenital diverticulum has the same etiological origin, 
that is, both are the result of multiple budding of the ureteral anlage. 

Diverticula are divided into two main categories; 1) the true diverticulum, 
which is formed b}’’ a protrusion of the entire wall; and 2) a false diverticulum, 
which is due to the protrusion of the mucous membrane through the muscular 
coats. The true dh'erticula are apparentR'- congenital while the false are ac¬ 
quired. A careful review of the cases heretofore published leads one to agree 
with Culp and therefore accept his classification. He presents in summary 
10 cases of congenital ureteral diverticulum. Culp’s case increases the number 
of the congenital tj'-pe to 11. He reports 5 cases of acquired ureteral diverticulum 
to which must be added 1 case presented by Pratt, Gahagan and Fischman. 
The latter authors also present a case of probable diverticulum. This report is 

' Read at annual meeting, Western Section, American Urological Association, Victoria, 
British Columbia, April 19, 1948. 
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entiiely based upon the leport of the roentgenologist, the oiiginal films having 
been lost, no surgery oi postraoitera examination having imealed the true state 
It appeals that foi the sake of acciiiacj'thispiobable case should not be accepted 
The piesent author desnes to add a tiielfth case to the list of congenital ureteial 
dneiticula, thus bunging the total of repoited uieteinl diveiticula, iihich may 
be accepted, to 18 See table I 


Tabic 1 Congenital ureteral duerticulum* 


NO j 

\E4R 

ADXnOB 

ACE 

srx 

LOCATION 

SIZE 

DIAGNOSIS 

TRE rniENT 

1 1 

1920 

Stevens 

59 

r : 

1 

L below U P 
junction 

2 fnm 

Operation 

Nephrectomy 

2 

1920 

Hunner 

? 

r 

L near bladder 

3 

PvcloeraDhv 

Ureteral dil 

3 

19‘’7 

Gottlieb 

SO 

r , 

L aicral 

8 cm 

Pielographv 

Remov'al of stone 

4; 

1927 

Rathbun 

10 

1 

RiL nearblad 
der 

4 X 2 cm 1 

Pjclographj 

Diverticulectomj and 
ureteral transplant 

5 

1930 

Chivalla 

40 

r 

R below U P 
junction 

cberrj 

Operation 

Nephre"{om> 

G 

1930 ■ 

Grajitlmm 

19 

’ll 

L sacTo iliac 

> 

Pveloeraoliv 

None 

7 

1930 1 

Gilmer 

29 

■\r j 

L U P junction 

G cm 

Pjelography 

None 

8 

1935 

Brown 1 

2 


R snero iliac 

orange 

Pyelography 

Div erticulectomy 

9 

1942 

Itichard^on 

39 

r 

L mid ureter 

IS cm 
(3o00 cc) 

Operation 

Diverticulectomy and 
end to-end nnastamo' 

10 

1944 , 

Dodson 

40 

r 

L near bladder 

S' 

Operition 

: Nepbro ureterectomy 

11 

1947 

Culp 

20 

M 

L C ctn below U 

P junction 

IfOO cc 

1 

Operation 

1 Nephrectomj 

12 

1947 

Mnjers 

39 

r 

L 4 cm nboi e 
bladder 

1 5 cm 

P> elograjihj | 

i Diverticulectomj and 
ureteral transplant 


Acquired ureteral diverticulum 


1 

1918 

Bugbee ^ 

34 

r ' 

R pell ic brim 

? 

Pjelognj h> 

1 ndw elhng ureteral cath 
eter 

2 

1930 

Chwalla 

Cl 


R 4 cm above 
bladder 

3 X 1 5 cm 1 

Autopsj 


3 

1930 

Crow clI ; 

? 

? 

L lower ureter 

large 

Pj olographj 

Di\ erticulectomy and 
closure of ureter 

4 

1934 

Davis 

35 

M 

R upper ureter 

10 X 13 cm 
(aOO cc) 

Pjelographj 

Nephro ureterectomj 

5 

1938 

Takahashi 
and Tsu 
chija ! 

40 

M 

L near bladder 

egg 

I \ Pj elog 
rai hv 

None 

C 1 

1947 

Pratt Gaha 
gan and 

1 ischman 

34 

■M 1 

R near bladder 

> 

3 X 1 cm 

Pj elograf 

Diverticulectomy with 

1 removal of calculus 


• This table modifieil from that of 0 S Culp 


Acquired dneiticula may lesult fiom a blow out expansion of the ineteral 
vail above some obstiuction such as a stiictiiie or a stone oi, as in Piatt, Gaha- 
gan and Fisthman’s ease, tin ough the site of a uieterohthotomj scar They may 
also foim from a localized extiaxasation of the uiine at the site of a prcxioiis 
uretCl olithotomy or the lesult of accidental tiauma 

Theie is nothing specific about tlie symptoms, the duerticula being either the 
seat of a calculus or the cause of obstiuction iiitli consequent renal damage and 
nrinary infection, inth the sequelae that follow such as would be expected from 
any obstruction of moie common origin Diagnosis was made either by autopsy, 
operation or by py elogiaphic study Treatment x aried from none to cystoscopic 
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ureteral dilatation or surgery. Surgerj"- consisted of either diverticulectomy or 
nephrectomy. 


CASE REPOKT 

Mrs. E. G. B., aged 39, was first seen in the office September 7, 1938. For 18 
months previously, she had been under the care of a urologist for pain on the left 
side. A small calculus was discovered in the upper left ureter. FolloMng 
ureteral dilatations administered over a pen'od of 1 year, the calculus was finally 



Fig. 1. A, left, 1938. Original pyelograms, horizontal position. Slight left pelviectasis. 
Lower ureter not visualized but no evidence of calculus. B, right, 1939. Upright position, 
revealing tortuosity of ureter with left ureterectasia. Spherical dilatation well demon¬ 
strated near lower portion of left ureter representing a ureteral diverticulum. 

passed. Ten da 3 's previous to her visit she liad a temperature of 104 F. and a 
tentative diagnosis of p 3 ’^elitis had been made. In her past history, it was noted 
that three Cesarean sections had been performed. She had suffered from mild 
d 3 fsuria from time to time. C 3 '^stoscopy was done November 7, 1938. The 
bladder appeared normal. There was prompt excretion Mth good concentration 
of indigo carmine from each kidne 3 ^ The right p 3 '^elo-ureterogram was normal. 
The left ureter was dilated with moderate left pehdectasia (Fig. 1, A). In 
the upright position, there was a step-effect of the upper left ureter. At the end 
of 7 minutes, in the upright position with the catheters M^thdra^vn, the right 
pelvis was complete^'' emptied while the left renal pelvis ivas fully outlined. A 
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diagnosis was made of strictme of the left ureter near its vesical insertion. There 
was evidence of B. coli infection of the left kidney. A spherical dilatation of the 
lower portion of the left ureter suggested ureterocele although such was not evi¬ 
dent in the bladder. The patient was placed on mandelic acid therapy and re¬ 
turned periodically for passage of dilating bougies up the left ureter. The general 
health of the patient improved markedly. However, due to her high-strung 
temperament, the patient would suffer from severe spells of nervousness follow¬ 
ing each cystoscopie manipulation, and it was necessary to prolong the time 
intervals between such. 

March 17, 1939, pyelography was repeated (fig. 2, A) and it was at this time 
that diverticulum of the ureter was established as a definite diagnosis. On a 



• • ureter.il diverticulum parti.'illy filled, 1 cm. of ureter 

No evidence of calculus B, middle, large calculus 

• 1 left ureter. C, right, calculus seen surrounded by 


routine of ureteral dilatations every 3 months, it was found that the patient could 
be kept in satisfactory state of health, despite a low-grade infection of the kidney. 

By the end of another year, episodes of pain on the left side, with exacerbations 
of urinary infection, ivere increasing. Surgery was urged but the husband re¬ 
quested that the patient be not informed of the real nature of her condition, as 
she would refuse surgery under any circumstance. As a result the usual oystos- 
copic manipulations were continued and the patient was again restored to seem¬ 
ingly good health; but on December 7,1941, a temperature of 103 F. supervened, 
accompanied by severe pain on the left side. There was some remission under 
sulfathiazole therapy. Cystoscopy was subsequently peiformed at which time 
a plain film revealed the presence of a marble-sized calculus in the diverticulum 
which previously had contained no calculus (fig. 2, B). Further studies had 
revealed an abrupt spherical dilatation, 1.5 cm. in diameter, located about 5 cm. 
above the left ureteral orifice with normal calibration of the ureter below that 
point and only moderate dilatation of the ureter above the site of the presumed 
diverticulum (fig. 2, A). 

Surgical intervention was insisted upon. -■Vgain the patient wished to pro¬ 
crastinate but because of recurrence of fever and pain, prompt hospital admission 
was necessitated. Physical e.xamination was essentially negative e.xcept for 
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tenderness over the left costovertebral area. The temperature was 103 F., the 
blood pressure 128/94. The urine contained pus cells. The hemoglobin was 
77 per cent; leucocytes 11,600. At cystoscopy 25 cc cloudy urine was aspirated 
from the left pelvis after overcoming a point of obstruction at 6 cm. Indigo 
carmine was markedly delayed in appearance from the left side. An 8 F. ure¬ 
teral catheter was tied in place for continuous drainage. Gram positive cocci 
and gram negative bacilli were noted on the stained smears from the left kidney 
urine. Five da 5 ^s later the temperature had become normal; the patient’s general 
condition and mental attitude had markedly improved, a factor which had alwa 5 '-s 
been a great problem in management of her case. 

On December 22, 1941, an operation was performed, consisting of a suprapubic 
cystotomy vdth transvesical extrapei-itoneal exposure of the lower portion of the 
ureter, ureterolithotomy and ureteral diverticulectom 5 ^ The bladder was 
opened in the usual manner. The intramural portion of the left ureter was in¬ 
cised. The incision was then prolonged upward through the entire thiclcness of 
the bladder wall in an oblique direction, following the course of the ureter but 
not cutting into the ureter, the indwelling ureteral catheter being used as a guide. 
The ureter was freed and the catheter was removed. It was then attempted to 
free a sufficient length of the ureter so that it could be resected above the diverti¬ 
culum and re-implanted in the bladder in such a manner so as to preserve the 
valve-like action of the bladder wall (employing the technique which Elmer Hess 
used successfullj’’ in the treatment of impassable stricture of the intramural por¬ 
tion of the ureter). After freeing the ureter to a point above the diverticulum, 
it was determined that resection of the necessar 3 ’' 7 cm. of ureter would leave the 
ureter too short to permit anjdhing but a high re-implantation and this it was 
desired to avoid. About 5 cm. above the vesical end of the ureter there was a 
bulbous thickening of the ureter eccentricallj'^ placed in relation to the long diam¬ 
eter. The wall of this bulbous portion was considerably thickened. The in¬ 
cision made through the wall of the diverticulum revealed this thiclcness to be 
muscular hypertrophy. The calculus was removed, portions of the wall of the 
diverticulum were resected, and the opening into the ureter was closed. The 
bladder wall was closed over the exposed ureter voth interrupted sutures, loosely 
tied. The original bladder incision was closed tightly in the usual manner. A 
Folej'^ catheter was inserted through the urethra for drainage. 

The postoperative convalescence was fairty smooth, both catheters being re¬ 
moved on the eleventh da 3 ^ Because of considerable suprapubic leakage, the 
urethral catheter was replaced. C 3 '^stoscopy was performed January 5, 1942 
and despite edema of the trigone, a catheter could be passed up the left ureter 
vdth ease. She was discharged on the fourteenth postoperative day; 3 da 3 ’^s later 
the catheter was removed and voiding was normal. 

Cystoscop 3 '’ and ureteral catheterization were performed at intervals to March 
6, 1942. By the latter date there was no evidence of cystitis. The trigonal 
elevation had almost disappeared. The ureteral orifice on the left was easily 
catheterized with an 8 F. catheter. P 3 ’^elography revealed some dilatation of 
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the left renal pelvis, inferior calyces and upper pelvis, as previously. The lower 
left ureter terminated cleanly at the bladder as demonstrated by the uretero¬ 
gram (fig. 3 -4). There was no evidence of the recent diverticulum. Cultuies 
of the urine from the left kidney were still positi\'e for B. coli. The patient le- 
turned in 1945 for cystoscopy but no pyelograms weie made. On Januaiy 9, 
1948, a final c 3 ''stoscopic check-up was made. The patient had been entirely 
free of S 3 'mptoms. Her neivousness was a thing of the past. She had had no 
real illness for 4 or 5 years. The bladder n as entirel 3 ’ normal, except for a some- 
what abeirant location of the left uieteial orifice. The urine was clear, grossl 3 ' 



Fig 3 ./I, left, 1942. postoperative result Lower loft ureter shows no evident dilata¬ 
tion Both calculus and diverticulum arc no longer evident Cystogram (not show n here) 
revealed no evidence of rcflu\ B, right, 1948 (8i\ years postoperative) Upright position. 
Apparently normal contours of pelvis and ureter 

and microscopically. Pyelography revealed the left kidney to be essentially 
normal e.\cept for a minimal amount of pelvicctasia (fig. 3. B). In the upright 
position, there was only moderate descent of the left kidne 3 ', as compared with 
the pieoperative p 3 'elogram (fig. 3, B). 

msccssioK 

Because of the rarit 3 ' of ureteral diverticulum, it was not difficult to overlook 
the presence of sucli a diverticulum uhicli could be revealed onl 3 ’ if the lower 
ureter were well delineated «itli radio-opaque material. Consequent^-, for a 
peiiod of several 3 'ears, the patient was treated for an apparent stricture without 
recognition of the tine condition. Even after the true condition was recognized 
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and surgery appeared to be indicated to relieve the cause of obstruction, the 
patient’s disposition was such that conservative therapj’- was carried out and the 
patient was thereby maintained in a satisfactory state of health. At some un¬ 
known time subsequent to the onset of treatment a calculus developed in the 
diverticulum. It was onlj’- after conservative treatment no longer resulted in 
relief to the patient, that she reluctantly consented to surgery. 

94'^ IF. 8ih St., Los Angeles I 4 , Calif. 
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THE LOOPED CATHETER URETERAL STOHE EXTRACTOR: 

PERPLEXITIES IN ITS CONSTRUCTION AND USE' 

MILO ELLIK 

The existence of some confusion concerning problems met in the construction 
and performance of the looped catlieter stone extractor prompts this report 
Expellences of myself and others have proved this mstrument a most efficient 
one if pioperly constructed, protected and tested before bemg used However, 
certain rules must be followed if top peiformance is to be achieved The slight¬ 
est devnation may lead to confusion, distrust and finally to dissatisfaction on the 
part of the operator 


SUGGESTED RULES FOB COVSTRUCTION 

I haim not yet seen a completely satisfactor 3 ' commercial model of the instru¬ 
ment Plans for my modified v'ersion have been released to one of our excellent 
catheter manufacturers and if it can be properlj' constructed, will become a 
desirable ready-made model Until this is av'ailable I shall contmue to, and 
may always, make my own The home-made device can be consti noted by 
anyone w illing to use the time and care necessaij' Very good ones are made by 
nurses who find such delicate work simple and easy Comparative figures 
show that the cost of home made models is about half that of commerciallj’ 
available ones 

A new No 5 whistle tip uieteial catheter is the routine choice The only 
necessary modification of this cathetei is the creation of a hole, slanting tow ard 
the caudad end, on or very near the C cm marker This hole may bo made w ith 
a No 24 hiTiodeimic needle held in a hemostat (fig 1, A) After heating the 
needle red hot on a Bunsen buiner the new opening can be made by repeated 
gentle punctures w itliout mutilating the catheter This hole should be made on 
the same side as the lowest lateral eje so that this eye on the innei curve of the 
closed loop protects the cathetei from cracking in that area Anj' debris that 
the needle may push into the lumen should be removed by the passage of a stiff 
cathetei stylet 

The other phase of construction consists of threading the filament I use 
steel surgical suture wire in 7 foot lengths The size of this wire may vai 3 ' 
but usuall 3 'some gauge betw een No 32 and No 3o is used The smaller this 
gauge the less tendenc 3 ' there is for kmkmg, but a larger gauge contributes a 
desirable amount of additional stiffness to the catheter A new filament should 
be threaded through the catheter after each use of the instrument or until the 
life of the catheter has tennmated AVith vugorous handling this life might be 
that of a single stone It is mand.itoi 3 ' that filaments do not become fouled 
and that no kinl^ exist w ithin the lumen of the catheter These spoil perform¬ 
ance and might even prove dangerous 

‘ Read fit niinuiil mttling, VVtsltrn Section, American Urological Association, V ictoria, 
B C , Vliril 21, I9tS 
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It has been my custom to thread the first portion of the filament downward 
through the distal eye until it appears at the base, to be fastened there as the 
anchor. The other end of the filament is threaded downward through the 
newly created hole until it too appears at the base. It is then Avithdrawn com¬ 
pletely to act as the pull filament (fig. 1 , B). This pull filament will be a foot 
or more in length and needs no handle. A sharp kink of the wii-e as it exits 
from the distal eye helps anchor the filament and streamlines the instrument for 
insertion into the ureteral orifice. No movement of the anchor half of this 
double filament is anticipated or desired during manipulation. The portion of 
the Avire AA'hich appears outside and parallel to the distal 6 cm. of the tip of the 



catheter should ahA'aj^s be a portion of the pull filament. The reA'^erse of this 
creates a potentiallj" dangerous situation. The anchor filament may be fastened 
to the caudad end of the catheter in numerous AA^aj'^s (fig. 2, *4). Mj'’ personal 
preference is the bead method. ConA'^enient beads consist of tiny, sliced-off 
ends of catheter bases, perhaps eA^en of the one being used. The anchor AAure 
can be tied to this bead. Any type of glass or metal bead of similar size AA^ould 
seiwe the same purpose. The AAu-ap-around method of anchoring the AAure, as 
described by Balkus, has one fault in that it frequently becomes fouled AA'hen the 
cystoscope is remoA^ed. Instead of handles the AAure may be AA-rapped around 
one’s gauze-protected forefinger (fig. 2, B). 

I prefer AAure to an}^ other filament in spite of its tendenc}'’ to kink. Although 
more pliable materials ma}”- sometime proAm superior, they do not contribute to 
desirable extra stiffness in the instrument’s tip. This extra stiffness can be 
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most helpful when insinuating the instrument by a stone and in keeping the 
looped portion well spread open against muscular contractions of' the ureter. 
When, and if, catheter manufacturers build in this e.vtra stiffness, perhaps more 
pliable materials than u ire will become the choice of filament. It is conceivable 
that such materials might obviate the necessity for constant restringing. Wire 
has shown less tendency to become twisted and fouled within the lumen of the 
catheter, thus virtually eliminating this hazard. So far it has seemed advisable 
to use a double filament because this permits its removal in situ and might there- 



Fig. 2. A , above, Balkus a-rap-around and bead methods of anchoring. Second bead on 
pull filament indicates whether loop is open or closed. B, below, common method for 
traction. Separation of two beads indicates closure of loop 

fore be considered a safety factor. However, my e.xperience has never found 
this theoretical safety factor necessary. 

Wire filaments should be carefully prepared and preserved before insertion, 
to avoid kinking. Seven foot lengths of wire suspended and held taut by means 
of a suitable weight prove most satisfactor 3 '. lunks occurring at either end 
maj' be sheared off at right angles with a scissors. Right angle shearing pro¬ 
duces a blunt end which will aid in threading the filament. Lubrication of the 
lumen is optional before threading but maj- be considered an aid to performance. 

SUGGESTED RULES FOR STORAGE AND STERILIZ.VTION 
The completed instrument should be stored without bends or kinking. A 
tube tj'pe catheter container or cloth roll serves well. At the time of steriliza- 
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tion care should be taken to avoid all but the most necessary bending—the 
longer the sterilizer the better. Keeping the instrument straight prevents 
undesirable kinks in the wire. If sterilization is done by boiling, follow-up 
emersion in a cold solution will insure the return of maximum rigidity. 

SUGGESTED EULES FOE INSEETION AND MANIPULATION 

Each extractor should undergo close scrutiny by the operator just prior to 
insertion. The looped portion should always be inspected. The instrument 
should be grasped between thumb and forefinger at the level of the newly cre¬ 
ated hole while the other hand manipulates the pull filament (fig, 3). The 
loop need not be completely closed at this test, partial closure suffices and avoids 
unnecessary kinking. If the looped portion responds well outside the ureter, 
it can be depended upon to perform similarly within. 



Fig. 3. Level at which instrument should be held in testing for smooth performance 
prior to insertion. 

Insertion of the extractor should not be preceded by insertion of other ureteral 
catheters as these might shift the axis of the stone, making it impassable. If, 
however, the extractor cannot be passed, otlier catheters maj’' then be used to 
advantage. Insinuation of the latter in 4 or 5 F. sizes is sometimes possible in 
such instances. One of these left alongside the calculus for a few minutes 
and then gently withdrawn may facilitate insertion of the extractor. Because 
of possible kinking, fouling, or distortion of wire filaments, the extractor should 
not be twisted at any time during passage. 

When ready to close the loop, the operator may choose to relinquish the cysto- 
scope to an assistant who holds it pointing directly at the ureteral orifice and 
as nearly in line with the course of the ureter as possible. The loop is formed 
by pulling on the pull filament and pushing on the catheter with the opposite 
hand. This should be done slowly to preserve tactile sense. Should the tip 
of the instrument be in a calyx, resistance will be felt and slight withdrawal will 
be necessary to permit the loop to close. Usually the extractor will pass all the 
waj'' to the renal pelvis once it has passed the calculus. Formation of the loop 
is easier within the pelvis than in ureter. The loop can be formed within the 
less spacious ureter, however, providing the entire length of the looped portion 
can be insinuated past the stone. Pelvic closure is desirable, if possible. Com¬ 
plete and satisfactory formation of the loop is determined in several ways. One 
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of these is by measuring the length of pull filament which appears outside the 
catheter after traction (fig. 2, .4). Another method is by x-ray visualization. 
The operator can usually feel a slight tap as the tip of the catheter strikes its 
side. Markers of various types can be installed on the pull filament and may 
prove reassuring to the operator. Any indecision as to closure at this critical 
point can of course be dispelled by x-ray visualization. 

SUGGESTED RULES FOR TRACTION 

Withdrawn! of the loop toward the stone must be done very slowly. A good 
rule is to withdraw at the rate of 1 cm. of catheter everj' 10 seconds. With¬ 
drawal must never be jerky but rather with exaggerated deliberation. This 
is especially true when the loop first contacts the calculus. At this point will 
occur the initial hang which indicates that the tip of the loop has touched the 
stone; it does not necessarily mean that the calculus has become encircled 



Fig. 4. Initial hang occurs when tip of loop contacts calculus. Encirclement follows 
further deliberate pull. Air in renal pelvis was used to facilitate passage of instrument. 

(fig. 4). Prior to this first hang the loop slides down the ureter with no sensa¬ 
tion of obstruction. All traction should be confined to the pull filament to 
insure constant closure of the loop. The hang of the loop against or encircling 
a stone is unmistakable but the x-rays alone can prove which has occurred. 
It should be remembered that some smaller calculi will ride on out ahead of the 
loop and never require actual snaring. Most stones "will remain sufficiently 
impacted to resist the first contact with the loop’s tip and as this slides by, 
encirclement produces the second and final hang. The quick release of the first 
hang as the tip of the loop slides by the stone is quite startling. The operator 
must watch carefully for this and cease traction at once to avoid pulling the 
loop entirely past the calculus before it has an opportunity to become settled 
within the confines of the opening. Should this maneuver not be observed 
engagement will be lost and insertion of another extractor necessarj-. Further¬ 
more, such an occurrence might impact a prerdously passable stone more firmly 
and perhaps make it impassable. Roentgenological proof of engagement is 
entireb’ optional but it can be of academic interest, and it serves as a permanent 
record. The unmistakable hang produced bj- a well-encircled stone is practical 
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proof of the desired result and usually can be depended upon even in the absence 
of x-ray evidence. In the absence of stone, the loop simply does not hang until 
its tip reaches the ureteral orifice. At this point the tip can be seen cysto- 
scopically and this obstruction obviated by a slight twist with additional traction. 

When engagement is certain, it is best to remove the cystoscope before trac¬ 
tion is instituted. This eliminates an undesirable impediment. If the stone 
yields readilj'- there can be no contraindication to pulling it out slowly and at 
once. However, if the impaction holds, after a pull of several minutes, it is 
advisable to stop all traction and reapply this force some hours later. During 
the interim the redundant portion of the instrument can be looped on, and 
taped to the patient’s abdomen. It is advisable to enclose the end of the ex¬ 
tractor in sterile gauze for absorption of urinary drainage. This tactful period 
of waiting is advantageous because it allows time not only for the ureteral 
musculature to seat the stone symmetrically within the confines of the loop but 
also for the accumulation of a soft lubricating mass of mucus within and around 
the area. Experience has proved the wisdom of this period of arbitrary waiting 
which frequently extends over a 12 hour period. 

I have never used weights, pulle3'S or other similar devices for prolonged and 
continuous traction. Such unsupervised pull, although probably not at all 
dangerous, risks the unseating of the stone prematurely. I prefer the more 
substantial and reliable manual traction at intervals. This should be done by 
either the operator or one of his enlightened associates. Such traction performed 
two or more times daily suffices and most calculi will come away within a 24 
hour period. These sessions of traction are usually not sufficiently painful to 
the patient to require the use of an anesthetic or even opiates. 

Traction should never exceed 4 pounds of sustained pull; usually less than 2 
pounds is sufficient. If actual measurement of this is desired, a small spring 
scale can be used (fig. 5, A). Another safety device may consist of a linen 
thread attached to the pull filament (fig. 5, B). Such a thread having a Imown 
breaking point or tensile strength of less than 4 pounds breaks before this danger¬ 
ous limit is reached. The experienced operator will soon find that he is able to 
stajj- within the limits of safety without the aid of such implements. The period 
of time during which deliberate manual traction may be continued depends 
upon the discretion of the operator; if the stone will not yield after a steady pull 
of 20 minutes, however, it is usuallj’’ discreet to discontinue traction until a 
later time. 

"ViTien an engaged stone slips through the ureteral orifice, elimination of the 
previouslj’’ described hang is sudden and unmistakable. When this occurs the 
ureteral orifice is within or at least against the bladder neck. This phenomenon 
proves favorable for two reasons: 1) The bladder neck acts as a convenient 
brace; and 2) the lumens of ureter and urethra become almost, if not entirely 
contiguous. This not onlj’' protects the ureter from fracture but allows the 
stone to continue its cour.se through a somewhat larger but similar^ shaped tube. 
Because of this fact the majoiity of stones deliver through the external urinary 
meatus still encircled by the instrument. Occasionallj'-, however, the stone 
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nia}^ drop into the bladder or be shattered into sand by the pressure exerted by 
the ureteral orifice. In either instance evacuation with or without lithotrity 
requires transurethral instrumentation. Litholapa.\y has been necessary on a 
number of occasions in the author’s experience with this extractor. 

'A 


I'B' 

!_ 

! 

I 
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I -- . 

Fig. 5. A, above, small spring scale used as safety device to measure amount of traction. 

below, thread, with knoivn breaking point beJou* 4 pounds, attached to puli filament 
will avoid dangerous amounts of traction. 

SUGGESTED RULES FOR FOLLOW-UP 

Cystoscopic review of the ureteral orifice and catheter exploration of the 
ureter are optional following the extraction of stone but may be comforting to 
the operator. Experience has sho^\^l that indwelling ureteral catheters are not 
necessary or desirable after such a procedure. Chemotherapy and antibiotics 
are reserved for the rare febrile patient or for tlie cases of pereistent p 3 Tiria. 
Early ambulation and forced fluids are encouraged for obvious reasons. The 
wisdom of follow-up pj'elographic studies need not be reiterated, but it should 
be mentioned that these have never shown evidence of permanent or un¬ 
desirable ureteral damage as a direct result of such instrumentation. The veiy 
occasional ureteral meatotomy necessary lias proved eas.v though the extractor 
might be in situ. 

OFFICE VERSUS HOSPITAL EXTRACTION'S 

C 3 'stoscopic extractions of ureteral stones with an 3 ' 137)6 of instrument could 
hardl 3 '’ be classified as desirable office procedures. With the looped catlietor an 
office procedure can be considered in an occasional case. \’er 3 ’ little pain occurs 
and patients suffer negligible discomfort as a rule. Anesthesia is considered 
more of an aid to the operator for relax'ation of ureteral musculature. In case 
a stone engaged during office manipulation resists immediate extraction, the 
free end of the extractor ina 3 ' taped to the patient’s abdomen, and the pa- 
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tient become normally ambulatory to await hospitalization or return to his 
home. Should hospitalization be entirely out of the question for financial or 
other reasons, dail}’’ supervision in the home or office may suffice. The author 
knows of 1 case, not his own, in which a large ureteral stone was extracted in this 
manner over a period of 12 days. The patient lost no time from work; he re¬ 
ported to the urologist’s office for daily periods of manual traction until the stone 
was delivered. The absence of pain and fever in this case represents the usual 
picture in cases in which the extractor is allowed to remain in the ureter over a 
period of daj'^s. Canalization about the loop permits excellent drainage and the 
ureter is splinted against painful contractions. 

SUMMARY 

This report covers a period of 34 months of personal experience with this in¬ 
strument. During that period 131 stones of various types, size, and location 
have been extracted. My statistics remain similar to those already published. 
No further undesirable accidents, no need for surgical interference and no 
deaths have occurred. The additional year of experience seems to have em¬ 
phasized at least two important points: 1) that one cannot be too meticulous in 
the construction and care of this device; and 2) the wisdom of allowing an en¬ 
gaged calculus to remain in the ureter Avithout more than the initial short 
period of traction for variable periods up to 24 hours before concerted traction 
is instituted. 

The passage of time has served only to fortify my personal approval of this 
mode of ureteral stone extraction AA'hen such a procedure is indicated. 

117 E. 8ih St., Longheach 13, Calif. 
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EARLY DIAGNOSIS AND PROPER TREATIMENT OF CANCER OF THE 
URINARY BLADDER* 

GILBERT J THOMAS 

Statistics of the last two 5 year periods show that 3 8 per cent of all cancer 
deaths in this country are caused by tumors of the uimary bladder This is 
due to inaccurate and misleading diagnostic data, and to our surgical therapy 
11 hich has not auned at a cure by complete removal of all the cancer and cancer 
bearing tissue Micioscopic exammation of the entire tumor, its grade of 
malignancy, extent of spread and metastases present nere not always known 
before treatment vas begun 

When dealing with any cancer, the general surgical dictum is. “Early diagno¬ 
sis and early complete removal ” Urologists’ past experience with cancer of 
the urmary bladder suggests that their dictum should be. “Early accurate 
diagnosis, followed immediately bj"- early complete surgical removal'’’ 

OCCDKEBNCE 

Of all admissions to large urological services m general and teachmg hospitals, 
14 per cent are for hematuria, 30 per cent will have tumors of the urinary blad¬ 
der, 41 per cent of the bladder tumors will be found on the flooi oi trigone 
There will be 4 tunes as many males as females 

ETIOLOGX 

Little 13 known about the exact causes of cell and tissue changes in the mucosa 
or bladder wall that develop into malignant tumors Animal experiments, 
togethei with clinical research and obseiwation, suggest that mechanical and 
chemical iintation play some part m the formation of these tumois The oc¬ 
currence and grow th of spontaneous bladder tumors maj bear some etiological 
relationship to continuous contact of the mucosa with unrecognized chcmic.al or 
other carcinogenic agents encountered by woikers in the aniline dye and other 
industries Arsenic was lecovered fiom multiple papillary tumors of the ureter 
and urinarj bladdei in a patient who ingested laige quantities in the form of 
Fowler’s solution 

Pathologists recognize a carcinogenic piedisposition possessed by the cells of 
the epithelium and other structures of the uiogenital sj stem Recurring pap¬ 
illomata of the bladder mucosa suggest contmuing actii ation of the predis¬ 
posed cells to unrecognized carcinogenic agents w itliin the urine oi the blood 
stream 

To determine possible carcinogenic stimulatmg actiiitj’, tests were made of 
1,028 chemical compounds with which the aveiage person might come m con¬ 
tact in his ordinar}' pursuits Of these, 248 were actne stiniulatois that in¬ 
duced cancer formation m experimental animals of diffcient species 

* Read at annual meeting. Western Section, American Urological iVssociatioii, Victoria, 
B. C . April 20,194S 
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To a considerable extent, cancer in man is' an environmental and occupational 
disease. Frequent occurrence of bladder floor tumors where continuous trauma 
is produced by the constant presence of urine that may contain carcinogenic 
substances, maj" be related to this trauma acting as an additional etiological 
factor. 

Another etiological feature, when considering tumors of the bladder found on 
the trigone and extending into the prostatic urethra, is the possibility that these 
tumors, as those originating in the prostate gland, maj'^ be gonad related. Ex¬ 
cellent results have been reported when estrogenic substances were used par- 
enterally, together with other treatment, in male patients with cancers of the 
bladder extending into the prostatic urethra. 

Thomas J. Kirwin is convinced that papillomatosis of the urinary bladder is 
due to a filterable virus. Recent reports suggest that certain tumors of the 
female breast are caused by a virus. 

SYMPTOMS 

When no other lesions in the bladder are present, the first symptom or find¬ 
ing reported bj’’ the patient is hematuria, usually painle.ss; unless the tumor is 
located at the bladder neck or accompanied by severe cystitis, h 3 ’^perplasia of 
the prostate gland, or a foreign bodjL Microscopic blood cells in the urine may 
be the first and onty finding. The presence of blood cells in any patient’s urine 
is a positive indication for immediate, complete urologic examination which 
should include clear cj'-stopj'-eloureterogi’ams. Tumors of the bladder may 
accompanj’’ prostate gland hj'-perplasia and cancer, so that when possible and 
not contraindicated b}^ other constitutional disease, a cystoscopj'’ should be 
done in all patients with bladder neck obstruction. 

EARLY DI.AGNOSIS 

The American Urological Association has maintained a carcinoma registry 
for man}’’ j’ears in the Arm}’- Medical Museum at Washington, under the direc¬ 
tion of Colonel Ash. Pathologists at the Registiy have examined thousands of 
specimens of tumors of the urinaiy bladder, sent bj'^ urologists and other surgeons 
in all parts of the United States and Canada. These were submitted to micro¬ 
scopic examination and a diagnosis of the presence or absence of malignancy 
obtained. If malignancy was present, its grade was estimated. A certain 
amount of clinical data and the urologist’s findings when the tumor was in¬ 
spected through the cj’stoscope accompanied each specimen. 

The diagnosis of the specimen, following microscopic examination and grad¬ 
ing, was accepted as representing the cellular structure of the entire mass. 
Sometimes no attempt was made to obtain the original biopsy specimen of tissue 
from the most suspicious area, or from the adjacent bladder wall. Biopsj^ speci¬ 
mens were removed through the cystoscope, with rongeurs or other special 
specimen-taking instruments, and since the advent of the resectoscope, with the 
activated loop of this instrument. Specimens obtained in this manner did not 
alwaj’S represent the cellular changes that may have occurred in the entire 
tumor, and the pathologist was handicapped when the electric loop was used. 
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This might change the celhilai aichitectme of the specimen, so that a satisfac- 
toiy diagnosis could not be made of malignancy and its grade 

Folloning bittei expeiience, most iiiologists have learned that all tumois of 
the iiimaiy bladder aie malignant and that “no tumoi located here is bettei 
than its Moist pait ” It is impossible duimg eveiy cystoscopic examination to 
obtain a deal view of the entire tumoi with its attachments to the bladdei wall, 
and the chaiactei of the adjacent bladdei wall mucosa When these conditions 
exist, a specimen flora the piopei aiea of the tumor and its attachment may not 
be obtainable ti ansui ethi alh The tj stoscopist can make the more accurate 
diagnosis of the presence of malignant change and its giade when it is possible 
to make a satisfaotoi}' examination of a bladdei tumoi, so that all aieas including 
its attachment to the bladdei wall can be easily inspected 

Dr Aichie L Dean, who has had wide experience in diagnosing and treating 
carcinoma in the uiinaiy bladdei, repoited that in 58 pci cent the microscopic 
examination of the entiie bladder diffeied from those made on biopsj specimens 
removed thiough the cystoscope In 50 pei cent of the patients operated on, 
the tiue condition was of a gi eater degiee of mahgnancj^ than that found in the 
cystoscopic biopsj specimen 

Dm mg the hrst sominai conducted by the Urologj Branch of the Los Angeles 
County Medical Society, Di J R McDonald said that pathologists hav e not 
always given piopei pathologic information to siiigeons and urologists He 
emphasized the impoitance of classiBcation into cell types, as squamous, tiansi- 
tional and adeno Combinations of these cell tjpes maj occiii in the same tu¬ 
mor Di McDonald suggests the following ciiteiia as all impoitant in the 
pathological diagnosis of caicinoma of the iirmaiy bhddei 

1) Type of caicinoma cell squamous, adeno or tiansitional 

2) Is it papillary without infiltiation, papillary with infiltration, oi just 
infiltiative? 

3) Has the infiltiation extended'’ Is it confined to the wall of the bladder, 
01 has it extended into the poiivesical fat^ 

4) Has vasculai invasion occinred^ 

The giading of the malignancy of these tumois fits well into this diagnostic 
scheme 

Inaccuiate pathologic diagnoses of bladder tumois have delajed radical 
suiger 3 ' The lesectoscope which pcimits transiiiethial lemoval of these tu¬ 
mors with the cutting cuiient and at the same time the fulgiiration of the adja¬ 
cent bladdei wall, has furthei delaj ed proper radical siugeij’of this death-taking 
disease While the resectoscope maj' peimit complete lemoval of the tumor, 
including poitions but not the entire thickness of the bladder wall, it does not 
permit the suigeon to see thiough the bladder wall so that he does not know 
whethei iiiv asion has occuired into the perivesical tissues 

In addition to endoscopic inspection of tumois in the bladder and removal of 
tissue foi biopsj, theie aie other diagnostie exammitions not used bj’ many 
suigeons The first one is the caieful bimanual palpation (under anesthesia 
when nccessarjO of the bladdei and adjacent stnictiires This examination will 
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give much useful information that cannot be obtained through the endoscope 
or cystoscope. 

Papanicolaou and Marshall examined the urinary sediment from 83 patients 
suspected of harboring cancer in the genito-urinary tract. In 27 they found 
positive evidence and made a diagnosis of cancer without knowing clinical 
findings. In 88 per cent of the cases reported positive, the diagnosis was con¬ 
firmed bj'^ autops}’’ or clinical observation. There were no false positive re¬ 
ports, but there were 40 false negatives. This examination is based on the 
observation that there is a continuous superficial desquamation of cells from 
tumors, in such a proportion as to permit their identification, and therefore the 
diagnosis of cancer from urine sediment smears. This method of examination 
is simple and inexpensive, but interpretation is difficult and special training is 
needed to read the results. This method of examination is more useful in pa¬ 
tients who have had bladder tumors removed, and when cystoscopic observa¬ 
tion is impossible. It will reveal the presence of cancer cells suggesting re¬ 
currence, or the possibility that the entire tumor has not been removed. 

Dr. McDonald described a simpler method of staining cells in urine sediment. 
He stresses the difficulty of interpretation but believes that this method of 
detecting cancer cells, which means cancer somewhere in the urinary tract, will 
increase in popularit 3 ^ However, finding no cells in urine sediment does not 
mean that there is no cancer. Dr. McDonald was unable to determine the 
anatomic location of the cancer when he detected the presence of cancer cells. 
These were so changed that they did not resemble the cells forming the tissue 
from which thej’’ came. 

There are man}’- methods of e.xamination which should aid us in making ac¬ 
curate diagnosis of the presence of malignancy and its grade. I consider every 
bladder tumor potentially malignant. Dr. Ctyde Deming and his co-workers 
were able to transplant grade 1 papillomas of the human bladder into the an¬ 
terior chamber of the eye with hetei’ologous gi’owth. This gi'owth proves that 
papillar}’- grade I tumors are true cancer. 

The urologists’ record of cure of bladder tumors, using the methods of diagno¬ 
sis and treatment now in vogue, is not a good one. Local recurrences are fre¬ 
quent and should have been expected when using transurethra’ methods of 
treatment. 

Transplantation of cancer cells in the same host may still be possible, but 
most pathologists and those interested in cancer research believe that certain 
tissues have a carcinogenic predisposition and that certain substances in the 
urine or blood stream maj' activate malignant growth in all epithelial areas of 
the urinary tract. We still find many reports of the transplantation of cancer 
cells in the ureter and in the bladder from papillary tumors that were primary 
in the mucosa of the renal pelvis. A statistical study of many papillary cancers 
of the renal pelvis reveals comparative^ few transplants in the bladder and 
ureter. 

When there is doubt as to the diagnosis and character of a tumor of the uri- 
narj’- bladder, surgical exploration must be done. To be complete, this should 
be exploration of the abdominal cavity, including search for evidence of en¬ 
larged nodes in the pelvis and adjacent to the large blood vessels, and meta- 
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static nodules in the liver. The peritoneal surface e.xtending over the urinary 
bladder must be visually inspected and palpated for evidence of invasion. The 
bladder should then be opened and a biopsy specimen obtained, compared with 
the biopsy taken transurethrally, and an inspection made from within the 
bladder to determine how invasive the tiunor has been. Has it invaded the 
perivesical tissues, especially the fat in this area? 

Dr. Jewett examined the pathologic changes in 107 cases of infiltrating car¬ 
cinoma, to determine conditions under which local extension and metastases 
occurred. Group 1, 3 cases: The deepest penetration in the bladder wall was 
to the submucosa. Group 2, 15 cases: The growth extended into but not 
through the muscularis. Group 3,89 cases: The growth had penetrated through 
the muscular la 3 ’ers. In gi'oup 1 no evidence of spread could be observed. 
In group 2 86 per cent were free from spread. In group 3 only 26 per cent 
revealed no evidence of spread. Since potential curability can be considered 
to exist whenever no spread has occurred, the drop in curability after the peri¬ 
vesical tissue had been reached is statistically significant, Metastases were 
less frequent when the tumor was located in the posterior wall. 

TREATMENT 

Proper treatment of cancer of the urinary bladder depends primarily on ac¬ 
curate diagnosis. If the operator is satisfied that he is dealing with grade 1 
malignancy, transurethral resection and fulguration may be applied. This 
patient must be ree.xamined at the end of 3 and G months. On recurrence 
transplantation of the ureters and complete removal of the bladder, after proper 
inspection for evidence of metastases, should be done. MHien metastases are 
present, or if the patient is not in good phj'sical condition, transplantation of 
the ureters should be done and the tumor of the bladder treated with heaxty 
doses of X or radium irradiation. Follow-up reports from patients who had 
transurethral resections of bladder tumors, have shown few recurrences, and 
many urologists have used this experience as a basis for continuing transurethral 
methods of treatment of all bladder tumors. 

Dr. Gershom Thompson, reporting on follow-up data obtained 5 j’ears after 
transurethral removal of over 300 tumors, found: 77.2 per cent of grade 1 malig¬ 
nancies well, 07 per cent of grade 2, and 22.0 per cent of grade 3. This is the 
best report of which I know. His pathological reports on tissue removed be¬ 
fore operation xvere accurate. He removed the bits of tissue xvith a cold knife 
so that the specimens were not changed as occurs xvhen the electrically activated 
loop is used. 

Grade 2 malignancies, immediatelj' after surgical exploration for evidence of 
metastases, should be treated bj' segmental or complete resection of the bladder 
and diversion of the urinary stream. The ureters should be placed in the bowel 
or in the sldn. Grade 3 and 4 malignancies should be treated in the same 
manner. 'V\^len the only method that can be applied is palliative, it should be 
diversion of the urinary stream. By this treatment, manj' patients’ general 
condition has been improved and 2 or 3 j’ears added to their life e.xpectancj'. 

If the tissues of the urogenital tract possess carcinogenic predisposition and 
the urine or the blood stream maj’ contain carcinogenic activators, then it is 
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understandable that malignant tumors ma 3 '’ regi’ess in size and activity after 
diversion of the urinary stream. Ureteral transplantation prolongs life be¬ 
cause many patients, with inoperable carcinoma of the bladder, die of uremia 
resulting from obstruction of the lower end of both ureters and not from the 
toxemia associated with extensive cancer. 

The operation of cystectomy, diversion of the urinary stream, is a formidable 
one, but does produce cure when the cancer is accurately diagnosed and treated 
earljr. At the Ma 3 '’o Clinic in 1940, a c 3 '’stectomy was done in 20 per cent of 
bladder tumors, while in 1946, C3'-stectomies were done in 49 per cent. 

We must encourage the 3 munger surgeons to attack cancer boldly, and they 
should be taught how to divert the urinaiy stream without additional operative 
mortalit 3 ^ The 3 ' must aim at cure, not palliation, unless that is the only possi- 
bilit 3 L We should insist that every patient Avith a histor 3 '' of hematuria, or 
whose urine reA'^eals the presence of blood cells in the urinary sediment, should 
be thoroughl 3 ’- examined, not the second time, but the first time the patient 
notices hematuria. 

In reviewing the records of 32 patients who had cancer of the urinary bladder 
during the last 3 ’’ear, onl 3 '’ 4, or 12.2 per cent, after careful surgical exploration, 
Avere fit subjects for C3'^stectomy and diA'-ersion of the urinary stream, or any 
attempt at cure. Some had transurethral surgery instead of radical surgery, 
and many did not report to the hospital or the doctor. 

CONCLUSIONS 

Cancer of the urinar 3 ^ bladder caused 3.2 per cent of all cancer deaths. Mor¬ 
bidity and mortalit 3 '’ rates liaA^e not lessened. 

Micro- and microscopic blood in the urine means cancer in the urogenital 
tract, and 30 per cent of these aa411 be found in the urinary bladder. Complete 
urologic examination must be done at once to locate and determine the cause of 
bleeding. Recurrence of bleeding ma 3 ’’ not occur for several months during 
Avhich time spread and metastases ma3'- occur. 

Bimanual palpation (under anesthesia AA'hen necessary) Avill reveal useful 
information regarding character of tumor and its extension to perivesical struc¬ 
tures. 

Frequentty surgical exploration is necessar 3 '' to obtain accurate diagnosis of: 
a) presence of malignanc 3 '-, b) present extent of local spread, c) presence and 
extent of abdominal metastases, and to plan and begin the steps incident to 
radical surgery as diA’-ersion of urinaiy stream and/or cystectomy. 

Transurethral operations should be done only for grade 1 malignanc 3 " and 
AA'hen no spread or metastases are evident. Radical surgery is immediately 
indicated if there are local recurrences subsequent to transurethral resection. 

When palliative treatment is necessar 3 '^, diversion of the urinary stream pro¬ 
duces more comfort for the patient and permits better control of the local mass. 

All tumors of the urinary bladder are malignant. Do aAvay Avith conservatism 
and procrastination, and try to cure by early, accurate diagnosis and timely 
radical surgery. 

96 SS Brighton Way, Beverly Hills, Calif. 
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AMYLOID TUMOR OF THE BLADDER' 

LYLE G CK\IG 

Primary amyloid tumoi of the mmary bladder is a distinct^ laie condition 
' Apparently only 7 examples are piesently found m the hteiatuie Of these, 2 
are postmortem lepoits appealing in German publications about fifty yeais 
ago, uhile the remaining 5 clinical cases have all been published m the Ameiican 
hteiatuie since 1932 Inteiestingly enough, 2 of these 5 ueie described by 
membeis of this society, Dis Rusche and Bacon, uho in 19-H leported 2 cases 
from the uiological sen ice of the Los Angeles Geneial Hospital My onm patient 
Mas fiist seen in Januaiy 1942, and has theiefore been followed foi moie than G 
years He was last cystoscoped m Maich of this yeai (1948) 

CASE REPORT 

A white man of 47, maiiied, and the fathei of 2 childien, was first seen on 
Januai-y 8, 1942, because of sudden massive hematinia, so seveie as to cause 
complete urinaiy retention fiom clots He had loided noimallj' cleai urine the 
evening before, so the entiie diiiation of symptoms was less than 12 hours 
Thoie had been no piecedmg fiequency noi dysuria His past history letealed 
no pievious urinaiy disease and no chionic illness, except that he had been some¬ 
what of an alcoholic, and had also suffeicd at one time what he called a “neivous 
breakdown ” He appealed to be well nouiishcd and, in spite of the bleeding, 
was in lathei good geneial condition 

He was admitted to the hospital for emeigency cystoscopy undei spinal 
anesthesia The general examination was essentially iiomial, except foi the dis¬ 
tended urinary bladder The heait and lungs showed no evidence of disease 
The blood pressure was 135 o\ei 85 The piostate was not enlarged on rectal 
palpation The initial blood count showed 13 9 gm hemoglobin, oi 82 pel cent, 
4,800,000 erythrocytes, and 13,450 leucocjtes, wuth 74 pel cent polymoiphonu- 
clears, of which 24 weie stab foims The mine obtained through the cvstoscope 
was largely blood The first urinalysis gave a specific granty of 1 033, pH 7, 
albumin plus 3, no sugai, hundieds of red cells, and a few white cells Sub¬ 
sequently the serum Wassermann was reported negatne and the spiml fluid 
entiiely noimal 

The cystoscope was intioduccd easilj, the clots weie etacuated, and the 
bliddei examined The bladder neck and trigone were entnely norm il On 
the floor of the bladdei, back of the tiigoiie and slightly to the right of the midline, 
was what appeared to be a slightly elcxatcd, flat, infiltrating tumoi It was well 
ciicumsciibed, less than an inch in diameter, and a yellow ish-red color The 
suiface was not ulceiated, but blood oozed freely from its anterior margin \ 
tentatuc diagnosis was made of a malignant tumoi and sex oral specimens were 
taken for biopsy, after w Inch the bleeding w as stopped bj- clccti ocoagiil it ion 

'Read at annual meeting, ^\c6>tcrn Section, \mcncan Urological A‘5‘5ociation, \ ictona, 
British Columbia, April 17, 194S 
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The sections were examined by Dr. Alvin G. Foord: “Sections show pieces of 
tissue some of which are covered by stratified epithelium in which there is no 
evidence of malignancy. In the underlying tissue one sees a bizarre queer¬ 
looking stroma in which there are irregular nests of glassy hyaline appearing 
substance, in which there are only occasional fibroblasts. Here and there one 
sees a small deposit of calcium. No neoplasm is seen. Congo red stain for 
amjdoid is positive. Frozen sections were stained and show the iodine reaction 
to be typical, red coloration in methyl \'iolet stains, and a deep red staining by 
Congo i-ed. Diagnosis: Amyloid deposit in the bladder.” 



Fig. 1. Normal bladder epithelium with nests of amyloid material deposited in sub¬ 
mucosal layer. 

Dr. Foord did not arrive at this diagnosis without some difficulty. He was at 
first confused by the absence of cellular structure, and thought that the lesion 
was probably a tumor, but that the tissue had been damaged in securing the 
specimen. Only after some discussion and further study of the material was he 
able to arrive at the correct diagnosis. 

With this positive diagnosis, and the assurance that there was no malignancy, 
and since the location of the lesion in the floor of the bladder made it unfavorable 
for resection, it was decided to attempt to destroy it by electrocoagulation, a 
method that has been used with some success in the treatment of similar soli¬ 
tary deposits of amyloid in the larynx. This was done 5 days later, on January 
13, after further biops}’" specimens had been taken for confirmation of this rather 
unusual diagnosis. Retrograde pyelo-ureterogiams were also made at this time 
which were entirely normal. 
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The electiocoagolation was clone tiansiiiethrally, but quite thoroughlj The 
convalescence was somewhat stormy, with frequenoj, burning, and slight hema¬ 
turia for several days, but piactieally without fecer He was dischaiged on 
January 29, three weeks aftei admission, and his sjmptoms graduallv disap¬ 
peared He w as cystoscoped at intervals of 2 months, and w ithin G months the 
bladdei w as completely healed Since then he has been examined several times 
At the last cystoscopy on Maich 9, 1948, the bladder was entirely normal, 
w ithout even a \ isible scar The patient states that he has had no bladdei sj'mp- 
toms for years 

DISCUSSION 

Amjloidosis in the human body, occurring secondary to such chionic wasting 
disease as tuberculosis oi osteomj elitis, is familial to all of us The name 
IS leally a misnomei, originally given because the pecuhai blue staining reaction 
with iodine suggested a chemical lelationship to staicli The gross appearance 
and consistency of the mateiial led to the term “laidaceous degeneiation”, 
formeily applied to the disease It was firet studied thoioiighlj by Viichow in 
1853, and in 1859 Fiiedieich and Ivekule demonstiated the piotein nature of the 
deposits Wells, m his Chemical Pathology, accepts the belief that amyloid is a 
combination of protein w itli chondroitm sulphuric acid This has, how ev er, 
been questioned The exact chemical foimula appears to vary, and Ins never 
been completely established 

Amjloidosis IS not always secondaiy to chionic suppurative disease, but 
ocouis in other distinct foims as well In the usual form alieady mentioned, the 
most extensive deposits aie found in the liver, spleen, and kidnejs, which con¬ 
stitutes oui familial conception of amyloidosis How e\ ei, there is anothei so- 
called secondary form associated w ith, and piesumably due to, multiple mj eloma, 
in w hich the hv er and kidnej's ai e neailj' alw aj's spai ed and the deposits occiii else- 
where, notably m the joints and about the blood vessels 

Much less common are the piimary types of amjloidosis m which the amj’loid 
deposits may be called idiopathic, since there is no history of piecediiig oi con¬ 
comitant chronic disease The most common finding is the multiple form, 
wheie theie are numerous nodules scatteied thioughout the bodjq involving 
especially the mesodeimal tissues, the cardiovascular system, the gastro intes¬ 
tinal tract, the smooth and stiiated muscle, and the lymph nodes Though 
w idelj' disseminated, it differs from the secondary gioiip m that the hv er, spleen, 
and kidneys may be entiioly free This is the more common tjpe of piimary 
amjdoidosis 

The present patient illustiates the other sub-group, the solitarj' nodule of 
piimary amyloidosis, the amyloid tumoi Shonhof calls this “tumoroid amy¬ 
loidosis ” He objects to the use of the term “amyloid tumoi” because he sajs 
it carries the suggestion that the nodule is a neoplasm, w Inch it is not These 
sohtaij', or occasionally multiple, deposits of amyloid aie found most fieqiiently 
in the larjmx or upper lespiratorj tiact, but have been seen in the eye, tongue, 
pharynx, and genito itimarj tract They are nevei gcncializcd, and are not 
associated, unless incidentally', with any chronic disease 
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Veiy little is realty known of the etiology of amyloidosis. Several theories 
have been advanced to explain the secondaiy form, but practically nothing has 
been suggested to account for the primary forms. Even in secondary amjdoi- 
dosis few experimantal studies have been made, and the mechanisms suggested 
are largely hjTiotheses proposed by men reporting clinical cases. A list com¬ 
piled by Eklund and Reimann includes the following; 1) a general disturbance 
of protein metabolism; 2) an antigen-antibody union and precipitation; 3) an 
absoiption of protein; 4) a disturbance or abnormality of the i-eticulo-endothelial 
sj’-stem, probabty based on the fact that secondaiy amjdoidosis so often involves 
organs rich in reticulo-endothelial cells; 5) hyperglobulinemia; 6) hyperpro- 
teinemia plus some disturbance of the reticulo-endothelial system. 

^'\^lile there may be some evidence in support of each of these theories, none 
can be considered adequate, and all are distinctty speculative. Moreover, 
there is little to support any of them as the cause of the primary form of the 
disease. 

The first description of tumoroid amjdoidosis in the urinarj’" bladder ivas an 
autopsj'' report bj’’ Solomin in 1897. Likewise, Lucksch in 1904 found multiple 
nodules in a bladder examined post mortem. In 1932 the first clinical case was 
reported bj'- Chwalla of Tfienna, who found and treated a nodule at the margin 
of the bladder and prostatic urethra, the site of a previous papillaiy tumor. 
Nine j'^ears later, in 1941, Rusche and Bacon presented 2 patients with this 
condition from the urologj’- service of the Los Angeles General Hospital. Corbitt, 
Broders, and Pool, from the Majm Clinic, in 1944 published the first case in 
which the diagnosis was made tyy ti-ansurethral biopsJ^ In 1946, Purcell and 
Brorni, in the Naval jMedical Bulletin, described the fifth clinical case. So this 
patient is the sixth clinical and eighth actual reported case. 

The condition does occur elsewhere in the genito-urinaiy tract. In Chwalla’s 
patient the nodule involved the urethra as well 'as the bladder. Three other 
writers, von Tilp, Herxlieimer and Reinhart, and von Albertini have also recorded 
involvement of the urethra. Akimoto found a nodule in the renal pelvis, and 
Lehmann one in the wall of the ureter. Lubarsch and Winklemann have each 
reported finding amjdoid in the seminal Amsicle, and Erken found it in the left 
testicle. 

The one characteristic symptom of all the cases of amyloid tumor of the 
bladder has been some degree of hematuria. In the patient described by Purcell 
and Brown, as in this one, bleeding was the only symptom, and was of relatively 
short duration. In none of the previous patients has it been sudden massive 
hemorrhage as in this one. The other 4 patients all had frequency and dysuria, 
doubtless due to the associated secondaiy infection. In Chwalla’s case, where 
the nodule was in the outlet of the bladder, the chief symptom was obstruction, 
and the bleeding followed instramentation. However, bleeding may still be 
said to be the universal sjmiptom. 

The gross cj^stoscopic appearance of the lesion has not been well described. 
Purcell and BroA\-n picture a small sessile lesion that had a yellowish edematous 
appearance and oozed blood. Corbitt, Broders, and Pool saw a “large fungi- 
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form type of giowth”, and Chwalla debciibed a “solid tumoi of uneven suiface 
sunounded by papillary and bullous foinuitions” Rusclie and Bacon call it a) 
“an infiltiating type of tumoi”, and b) i localized, elevated, uiegulai, ulceiated, 
heraouhagic area” In my patient the aiea uas defimteb’ circumscribed, 
slightly elevated, distinctly sessile lathei than papillaiy, ieddish jellou, not 
ulceiated, and oozed blood, as descnbed by Pincell and Bioiin Since uith 
these two exceptions all the patients hid advanced lesions iiith secondaiy infec¬ 
tion, it is piobable that this description most accurately pictuies the appeaiance 
of the uncomplicated deposit, for the slide ii ill shoii that the pathology is beneath 
and not in the mucosa Since none ot us had any previous experience ii itli the 
disease, it is natuial that m eieiy instance it has been mistaken foi a neoplasm, 
and the piopei diagnosis has been made b\ the pathologist In my on n case, and 
in that leported by Coibitt, Biodeis and Pool, the specimen ii as obtained cysto- 
scopically, but in all the otheis the diagnosis uas made aftei opeiation by ex¬ 
amination of the surgically excised specimen 

The cliffeiential diagnosis is almost excliisivelj' a mattei of distinguishing 
the deposit fiom a true tumoi, and this will ahiays be a piopei function of the 
pathologist The lesion looks like an inhltratmg tumoi, though iilceiation 
appeals only ii ith secondarj infection But the c\ stoscopist obv loiisly must not 
tiust his nsual judgment Cystitis cystic i glandiilaiis might easily be confused, 
and in women the solitaiy tumoi of endometriosis But a well taken biopsy 
specimen, piopeily prepaied, stained, and inteipietcd by a competent pa¬ 
thologist, should always lead to the collect diagnosis 

The treatment heretofore leported has always been suigical, the lesion being 
widely excised thiough a supiapubic appioach Four of the wiiters did seg¬ 
mental lesections of the bladder, while Chwalla excised the nodule m the bladder 
neck and cuiretted the surioundmg aiea thoioughly' Incidentally', he had «e\ eie 
postoperative hemorrhage, so that he was foiced to leopen the bladdei and pack 
the bladdei neck In my patient the location in the flooi of the bkiddei was not 
suitable for lesection, but was leadilv accessible to tiansiiiethial electiocoagiila 
tion This was done veiy completely, which probably accounts for the slow 
painful postoperative coiiise If would seem that thorough electiocoagiikition 
should be adequate tieatment in the bladdei where the mass can be completely 
destroyed Since theie is no element of malignancy, inadequate tieatment can 
be repeated The method has not been entiiely satisfactoiy in the larynx, 
where the procedure is limited by the delicate nature of the stnicfurcs and the 
complications incident to extensive dcstniction of tissue hly patient ha“ been 
followed foi moie than 0 yearn without anv evidence of lecunence One of the 
patients tieated by Rusche and Bacon was cysfoscoped •! yearn after the oiigmal 
treatment and was found to have amyloid deposits remaining in the bladder 
wall, though without symptoms None of the othei patients was obsened for 
any considerable pei lod of time Mv experience w ould make it appear that the 
disease is not a fatal one, and that the chief hazard lies in the piobability of 
repeated bleeding 

The histological picture is well shown The mucous membrane is intact and 
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the amyloid is deposited in the submucosal layer and between the muscle fibres. 
This was noted also bj’' Purcell and Brown. Secondary infection with ulceration 
later becomes an important part of the clinical picture. Congo red stain gives 
the characteristic red color, Avhich also occurs in vivo. The deposits are also 
stained red by methyl violet and blue Avith iodine, AA^hich further identifies them as 
amyloid. 

65 N. Madison Ave., Pasadena 1, Calif. 
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PRACTICAL CONSIDERATIONS IN THE USE OF HIGH FREQUENCY 
CURRENTS FOR TRANSURETHRAL PROSTATECTOMY^ = 

HENRY M WEYRAUCH, J BRANDON BASSETT and MAX M BERGER 

From Department of Urology, U S Veterans* Administration Hospital, Fori Miley, San 

Francisco, Calif 

Sjnce 1882 %vhen d’Aisonval introduced the use of a lo^v frequency sine 
current for fulguration, numerous investigators ha\e further developed and 
modified electrical currents for use in surgical procedures In modern electro- 
surgical units, currents ^vlth frequencies of several million waves pei second are 
produced These frequencies are employed solely to insure the safe passage of 
electrical energy through the living body without eliciting other than electro- 
surgical effects in the region of the activ e electrode 
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Fig 1 A, Actual specimen B, Diagram shoutng how Urge h>pertroplues produce 
marked thinning of prostatic capsule and bulge into urogenital di iphr igm around cMcrnal 
urinarj sphincter 

Caulk and Patton found that high frequency’’ currents, similar to tho'^o gen¬ 
erated by modern units, pioduced elevations of temperature exceeding the 

* Published with the permission of the Chief Medical Director, Depirtnunt of Medicine 
and Surgery, Veterans’ \dnumstrUion, who assumes no rtsponsibilit\ for the opinions 
expressed or conclusions driwn bj the luthors 

* Read it annual mooting, W estern Section, Amenc in Urologic il Vssociation, Victori i, 
B C , April 21,194S 
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thermal death point 2 cm. from the active electrode. Yet Flocks, in observing 
healing of the prostatic fossa subsequent to transurethral prostatic resection, 
stated that destruction of tissue did not extend beyond a depth of 3 to 4 mm. 

When our present day operative technique entails the resection of prostatic 
hypertrophy down to an attenuated capsule which may be no more than a few 
millimeters in thickness, and Avhen resection at the apex maj’’ approach to within 
a feAv millimeters of the external urinaiy sphincter (fig. 1), it is essential to know 
the exact inherent potential dangers of each type of current. We have made 
inr^estigations in order to gain a pi-ecise conception of these dangers. 

Wounds made with high frequenej’^ currents differ from those made with a 
scalpel in that they produce a surrounding zone of devitalized tissue. When 
this occurs in the prostatic fossa, healing takes place b}'^ the separation of slough, 
the development of granulation tissue and eventual epithelialization. The nar¬ 
rower the zone of devitalized tissue, the smaller is the foothold for infection and 
the more quicklj’’ healing takes place. The devitalized zone is caused b}”" heat 
generated in tissue from electrical forces concentrated in the vicinity of the 
actiA’-e electrode. When sufficient heat is generated, the thermal death point is 
reached and a zone of devitalized tissue produced, 

METHOD 

Factors causing the zone of dcA'italized tissue haA'e been studied b}^ tAA'O meth¬ 
ods: 1) by determining the rise of temperature in the area surrounding the active 
electrode; 2) b}’- obseiving the gross changes AA’hich immediately result. 

Preliminary experimentation proA’-ed that Ave could make better observations 
in isolated tissue than under actual operating conditions. Comparison of 
prostate, seminal vesicle, kidney, liAmr, muscle, fat and fascia shoAved that fresh 
liver closelj’' approximates prostatic tissue in its response to high frequency cur¬ 
rents and is admirably adapted to portraying gross changes. 

For tissue, aa'c used fresh liA’-er kept at bodj" temperature prior to and during 
the experiments. Cutting and coagulating AA'ere performed with a Stern-Mc- 
Cartly electrotome, in an artificial bladder, through Avhich a stream of AA'ater aa'us 
passed. Currents from latest models of spark gap and tube electrosurgical units 
AA’^ere used to actiA^ate a loop 0.012 inch in diameter (except in the series performed 
to eAmluate the size of the electrode). Additional obsen’-ations Avere made of 
thermal effects during actual operating conditions. 

Thermal effects were studied with the use of a thermocouple (fig. 2). With 
the aid of a trocar, a specially constructed thermopile aaes inserted to the desired 
depth in the liAmr, the experiment performed, the tissue sectioned and the posi¬ 
tion of the themiopile checked. Frequent, despite meticulous care, the 
thermopile AA'as found to be located a feA\' millimeters distant from the site deter¬ 
mined by surface measurements, making repeated placing of the thermopile 
necessary. The impracticability of accurate determination of thermal effects 
during actual operation is thus readily understandable. Because of this diffi¬ 
cult}’^ AA'e made no attempt to insei't a thermopile into the prostate through the 
perineum, but aa'c did make a rough check on our e.xperimental findings by placing 
a thermopile against the rectal surface of the prostate during resection. 
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Since uroiogists refei to cuuent densities produced by electrosuigieal units in 
terms of dial settings, we leport such cuirent values simply as “dial settings” 
as found on commercial units. Theie are constantly changing vaiiables, such as 
variation in the lesistance of tissue, the characteiistics of the active electiode, 
and singes m the line output, uhich make it difficult to determine accuratel}' 
the ouiient values during each step of the operation An inciease in the dial 



Fig 2 Thermocouple used in experiments 

setting does not affect the fiequency, but increases the intensity of the cuuent 
as can be expressed by a highei ixattage 

TnEItMAL EFFECTS 

The physiological death point of human tissue is attained by tempeiatuies of 
or exceeding 45 to 47 degrees centigrade. 

In moasuimg elevations of tempeiatiiio m tissue pioduced by' coagulating cur¬ 
rents, ne vaiied the time of applic.ation of the active electrode and the ciiircnt 
density as indicated by the di.il setting 

Duiing 10 seconds’ application of tlieactixc electiode, using a dual setting of 
30 on the spaik gap unit, the zone at \xhich the Ihoimal death point of tissue 
w.us leached vas confined iMthm a radius of 3 mm (fig 3). Following a 32 C 
rise at 2 mm., tlicic was a rapid diop in the tempciature out to 1 5 cm. beyond 
which no theimal effects were noted. Similar tests with a tube coagulating cur¬ 
rent showed an exeii smallei radius of theimal eficcts. By mcieasing the dial 
•setting to 60, the radius of the theimal death point extended out to 4 mm. with 
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the spark gap current, the thermal rise tapering off at 2 cm. The rise from a 
corresponding tube coagulation current was lower. 

In observing the effect of the time of application of coagulating currents, at a 
dial setting of 30 at a distance of 3 mm. between the thermopile and the active 
electrode, we noted a prompt rise in temperature during the initial 6 to 8 seconds 
of application of the active electrode, following which there was little further 
increase in elevation (fig. 4). At no time was the thermal death point reached 
at this distance. Similar curves of temperature elevations were produced at 




ond THERMOCOUPLE and THERMOCOUPLE 

Fig. 3. Elevations of temperature produced by coagulating currents at various distances 
from active electrode. A, During single 10 second application of electrode at dial setting 
of 30, thermal death point is exceeded at 2 mm. but is not attained at 3 mm. B, At dial 
setting of 60, rise to thermal point extends out to 4 mm., but is not exceeded at 5 mm. Rise 
from a tube coagulation current is slightly lower than for spark gap current. 

higher intensities if the thermopile was placed outside the zone of the thermal 
death point. These findings were corroborated by the depth of zones of coagula¬ 
tion produced in tissue. 

With the exception of the time of application, similar variables were employed 
in considering the thermal effects of cutting currents. Temperature elevations 
were recorded at the maximal rise produced by the moving electrode as it re¬ 
sected tissue over the thermopile. It is impossible to maintain contact of the 
electrode at an 3 ’’ given point as with the coagulating electrode, since the tissue 
retracts and loses contact with the loop as soon as it is cut. If the loop is ad¬ 
vanced, to maintain contact, the distance between the loop and the thermopile 
is no longer constant. 

Using a current density as indicated by a dial setting of 60 there was no 
obvious lise of temperature be 3 '’ond 1 cm. from the advancing loop (fig. 5, A). 
Upon increasing the dial setting to 100, the outer limit of observable temperature 





TIME APPLICATION Oeconds^ 

Fio 4 Effect of time of application of electrode activated b> coagulating currents at 
dial setting of 30 At distance of 3 mm thermal death point is not c\ceoded up to periods 
of application of as long as 15 seconds Maximum rise is attained during first 6 seconds of 
application, after which curve tapers off 



end THERMOCOUPLE 



OiSTANCS IN MM BETVrEEN ACTIVE ELECTROOC 

end Thermocouple 


Fig 5 Ele\ ations of temperature produced by cutting currents at \ aned distances from 
actue electrode A, With dial setting of 60 there is no rise bc>ond 1 cm B,At 100 there 
IS no rise bejond 2 cm In neither instance does elevation exceed thermal death point of 
tissue bejond a radius of 3 nim 
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change extended to 2 cm. (fig. 5, B). The elevation of temperature did not 
exceed the thermal death point beyond a radius of 3 mm. from the loop, regard¬ 
less of the current intensity or the speed of cutting. There were no appreciable 
differences in the elevation of temperature between the tube and spark gap units 
using comparable dial settings. 


A 


sec j'ius 


5 


Cosfjulat icn 
Ila: - ICO 



Fig. 6. A, Effect of intensity of coagulating currents on ladius of zone of coagulation 
Single 5 second applications of electrode. Xumerals indicate dial settings. Coagulated 
zones on left were produced by spark gap unit, those on right by tube unit. Gross tissue 
destruction from point of application is measured as follows: 


Dial selling Spark gap Tube 

mm mtn 

100 7 3 

80 6 2 

60 6 2 

40 3 1 

30 2 0.5 

20 1 — 


B, Effect of time of coagulation on zone of tissue destruction. Dial setting maintained at 
100 while varying time of coagulation. Longer the time of application, v ider is zone of 
coagulation. Spark gap current produces more gross tissue destruction than tube. 


GROSS TISSUE CHANGES 

Gross changes of tissue were observed as a change in color in coagulated zones 
and b}"^ evidence of surface charring. 

Coagulated zones were first produced in liver by 5-second applications of the 
active electrode, varying the intensity’’ of the coagulating currents delivered by 
the spark gap and tube units (fig. 6, .4). It was found that the zone of tissue 
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destruction was directlj’^ proportional to the intensity of the current. With a 
dial setting of 30 on the spark gap unit the radius of coagulated tissue was 1 mm., 
increasing proportionately to 7 mm. at the maximum dial setting of 100. The 
tube current produced a 0.5 mm. radius of coagulated tissue at 30, increasing to 
a zone of 3 mm. at 100. 

Confirming previous observations with the thermocouple, varjdng the time 
of application Avhile keeping the intensity of the current constant, it was found 
that vdth lower dial settings (at 30 for the spark gap coagulation current) the 



Fig. 8. Effect of increasing hemostatic element in blended spark gap current. _ 1, Hemo¬ 
static effect at minimum (dial setting 1) using slow cutting stroke at dial setting 50 and 
rapid stroke at 100. 3, Hemostatic effect increased to dial setting of 3. Attempt at cutting 
at 50 and 100 is unsuccessful. 

zone of coagulated tissue was defined within the first 6 to 8 seconds, after which 
prolonged application up to 15 seconds or more produced little increase in the 
coagulated area. Sections of tissue .showing the zone of coagulation from less 
intense currents demonstrate little difference in the size of the coagulated zone 
from 6 to 15 seconds. The more intense currents show a progressive increase 
in the size of the zones of coagulation, continuing beyond 20 seconds, at which 
point the experiment was concluded (fig. 6, B). 

Cutting currents do not produce zones of coagulation such as are observed 
with coagulating currents because an electrode activated by a cutting current 
does not maintain contact with the tissue. Devitalized tissue, produced by a 
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cutting current, is evidenced by a thin crust of desiccated tissue wliich shades 
brown to black in color; the deeper the color the greater the destruction of tissue. 
This superficial crust is best described by the term “surface charring.” 

The effects of varying the speed of cutting and the intensity of the current 
were observed. Strokes completed in less than i second for the e-veursion of the 
loop were defined as “rapid” strokes; “slow” strokes required 2 seconds. At anj' 
given density of current, less charring was produced with a rapid stroke. A 
rapid stroke made at a maximal dial setting of 100 produces less damage than a 
slow stroke at a dial setting of SO, the factor of current intensity being of much 
less consequence than the speed of cutting (fig. 7). 


[■ SPARK GAP T| 
iHemostotic effect ot 



Fig. 9. Effect of cutting speed and hemostatic clement in producing surface charring 
Resected sections of prostatic tissue showing that slow excursion of loop (sections on left 
produce more surface charring than rapid cut (sections on right) and that higher the pro- 
portion of coagulation effect in a blended current, greater is surface charring. Note black 
crust on all sections to left ns compared with light grey surface of sections to right. 

Of the two types of current, it was noted that the tube unit produced less 
surface charring. This is accounted for by the fact that the spark g.ap cutting 
current is of the blended type, incorporating a small element of coagulating 
current even at a minimal dial setting of 1. Increasing the coagulation elTect by 
advancing the dial setting to 2 or more, pioduced not only more surface charring, 
but reduced the cutting efficiency of the current. Thus, even with a maximum 
cutting intensity (dial setting 100) and the hemostatic effect increased to 3, it 
was impossible to make a smooth, uninterrupted furrow (fig. 8). 

OBSERV.ATIONS DURI.XG OPER.ATION' 

During transurethral prostatectomy, with the resection loop approaching the 
posterior prostatie capsule, no temperature elevation was recorded by the 
thermopile in the rectum when separated from the active electrode by an csti- 
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mated thiclaiess of tissue of 1 cm., even during periods of coagulation up to 
5 seconds with a dial setting of 50 on the spark gap unit. Similarly, using a 
cutting current, with a dial setting of 60, there was no elevation of temperature 
vith either tube or spark gap units. 

Tissue fragments obtained during actual resection again showed that the 
major factor causing surface charring is cutting speed, and, to a lesser degree, 
intensit}'^ of current (fig. 9). 


ADDITIONAL FACTORS 

Additional factors of importance in the use of high frequency currents are: 
the size of the active electrode, the moisture content of the tissue, and the 
cumulative effect of rises in temperature in the tissues as evaluated by the dis¬ 
persion of heat into the irrigating medium. 



Fig. 10. Effect of size and inciustation of loop—active electrode. A, Thin loop. B, 
Thick loop. C, Incrusted loop. Diagram illustrates how diameter of wire forming loop 
affects intensity of current entering tissues. All loops are transmitting same amount of 
current. The thinner the loop, more concentrated is current. The thicker the loop, more 
current is required for same degree of efficiency and wider zone of destruction. Coagulated 
tissue which remains adherent to loop increases its diameter and also causes dispersion of 
current. Lower the conductivity of incrusted material, the less current is transmitted. 
Incrustation is a greater factor than size of loop. 

When the diameter of wire forming the active electrode is small, the electrical 
waves are more concentrated and give greater cutting efficiency (fig. 10). Utiliz¬ 
ing the same intensit}^ of current, a wire of larger caliber or incrusted with 
carbonized tissue has impaired cutting quality. This inefficiency is caused by 
greater dispersion of the electric waves. We demonstrated that a loop formed 
of vire 0.012 inch diameter cuts fresh liver at a dial setting of 50, a 0.015 inch 
wire loop requii-es a dial setting of 60 before cutting identical tissue, whereas an 
inciTisted 0.012 inch wire loop requires a dial setting of 70. 

Cutting efficiency was directly proportional to the moisture content of the 
tissue. Charred surfaces and surfaces dried by prolonged exposure to air cut 
with difficult3^ 

Observations were made of the dispersion of heat into the irrigating medium 
so as to evaluate the cumulative effect of thermal rises as contrasted with the 
more localized destructive effects at the site of the electrode. This could not be 
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readily estimated ^^hen using a flonmg cuirent of laige quantities of nater 
(capacity of aitificial bladdei ^\as400 cc) which made the factoi of dispersion so 
great that no significant use of tempeiatuie (less than 1C) was noted in the 
piecedmg experiments 

Howevei, by modifying the expeiimcntal conditions, we weie able to study 
the elevation of tempeiatuie pioduced m the watei medium bj’ the various cur¬ 
rents We used pieces of hvei, weighing 30 gm , immersed in 00 cc w ater w Inch 
was constantly stiiied, but not changed, dmmg the experiment Cutting and 
coagulating cuiients were used, keeping the loop m slow motion so as to main¬ 
tain contact with the tissue duimg the cutting strokes, and to avoid the insulating 
effect of desiccated tissue w hile coagulating 


Table 1 Rise of temperature (degrees centigrade) in uater nicdtuni, applying various high 
frequency currents to SO gm of liter in 60 cc uater 


T\PE OF CUIlBEt,T 

m\l. SETTING 1 

iO SECONDS 

60 SECONDS 

Spark gap 

Tube 

Spark gap 

Tube 

Coagulation 

30 

S'* 

0 

6” 

1“ 

Coagulation 

60 

5* 

r 

12® 

2® 

Coagulation 

100 1 

7* 

2 5* 

IS'* 

10“ 

Cutting 

60 

I 6* 

4* 

3“ 

15° 

Cutting 

100 

S'* 

9° 

12“ 

18“ 


With both types of cuiient tlicie was a giadual use in the temperature of the 
watei medium, directly piopoitional to the time of application and to the in¬ 
tensity of the cuiient (table 1) 

During piolonged use at highci dial settings, uses of tempeiatuie weie ob- 
seiwed up to 18 C , well into the theimal death range 

CONCLUSIONS 

Theoietically, the lesults of our experiments arc capable of close chnical appli¬ 
cation Since hxing tissues aie subject to the constant cooling effect of circu¬ 
lating vasculai elements, ex on less damage may be expected during actual oper¬ 
ation, and the zones of devitalized tissue observ'cd expeiimentallj should not be 
exceeded dm nig operation 

Results show that coagulating currents are the most destructiv e and must he 
used with special caie While a coagul iting current produced bj a dial sotting 
of 30 caused no damage bej ond a ladiiis of 3 mm , during periods of application 
as long as to seconds, the use of liighei dial settings caused piogicssix ely wider 
zones of dcsti uction ex en dining shoi t interx als of time The ladius of the zone 
of destiuction is piopoitionate to the intensity of the curient and the length of 
time of application The moie intense the cuiient and the longer the poiiod of 
application, the grcatei is the dangci of immediate oi dclajcd peiforation when 
coagulation is cairied out in the x icinitx of the prostatic capsule, and the gieater 
IS the hazard of iirmaij incontinence when it is earned out near the external 
urinary sphincter 

Therefore, in utilizing a coagulating cuiient, it is essential to maintain as low 
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an intensity as possibie, with a dial setting of about 30. With low intensity, 
after the first few seconds, the zone of coagulated tissue is defined and further 
progress is hindered by the insulating effect of the desiccated tissue and the in¬ 
creased distance from the electrode. The more intense the coagulating current, 
the wider will be the zone of coagulation, and the more extensive the zone be¬ 
comes during prolonged application. 

The spark gap coagulating current produces more destruction of tissue than a 
tube coagulating current. Therefore, one might deduce that the tube coagulat¬ 
ing current is more desirable; but we know from clinical experience that this is 
not true. The spark gap current far surpasses the tube current in speed and 
efficiency of coagulation. Employing proper precautions, therefore, a spark gap 
current is preferable for coagulation. Exact point coagulation should be used 
to limit destruction of tissue as much as possible and to prevent the formation of 
a crust which compromises further cutting. 

Cutting currents are not so destructive and do not give rise to zones of coagu¬ 
lation as are observed with coagulating currents. This is largely due to the fact 
that an electrode activated by this type of current does not maintain contact 
with the tissue. As the loop is advanced, a fissure is formed and the adjacent 
tissue retracts in its wake. Devitalized tissue, produced by a cutting current, 
is evidenced by surface charring. Under ideal conditions there is no gross evi¬ 
dence of surface charring. 

With regard to damage caused by cutting currents, no destruction of tissue 
will result beyond a radius of 3 mm. from the loop, regardless of the type or 
intensity of the current, or the speed of the cutting stroke. The destruction of 
tissue within this zone can be kept to a minimum by using a rapid cutting stroke, 
assured by a current of sufficient intensity. Increasing the intensit}’’ of a cutting 
current does not appreciably widen the danger zone as occurs with coagulating 
currents. In addition to shortening the time of operation, a rapid cutting stroke 
prevents charred tissue from adhering to the loop and eliminates the occui-rence 
of tags and frayed edges. Any appreciable increase in the hemostatic effect of a 
blended current impairs cutting efficiency and is to be avoided. 

Results in cutting indicate that tube current is more efficient than spark gap 
current, and causes less surface charring. It is more satisfactory to use for 
cutting purposes, although in vascular glands a blended current with a minimum 
hemostatic effect may be accompanied by less bleeding. 

Other factors of importance are: 1) the size of the active electrode; 2) the 
moisture content of the tissue; 3) the dispersion of heat into the irrigating 
medium. 

The smaller the diameter of the loop, the more concentrated are the electrical 
waves, and the greater its cutting efficiency. Utilizing the same intensity of 
current, a loop which has a large caliber or is incrusted with carbonized tissue 
will be found to have impaired cutting qualities due to greater dispersion of the 
electric waves. 

Cutting is more readily accomplished in tissue with a higher moisture content. 
When the tissue is dry, as in a fibrous gland, or when extensive coagulation has 
been carried out, cutting may be difficult, and only made possible by using a loop 
of small caliber which is activated by a current of high intensity. 
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Regarding the cumulative rise of temperature in tissue, as measured by its 
dispersion into the irrigating medium, cutting currents caused as significant a 
rise as coagulating currents. Since cutting currents are the less dangerous under 
appropriate operating conditions, one might suspect that they produce a lesser 
emanation of heat. However, the explanation for this apparent discrepanc}' is 
obvious. tVhereas coagulating currents maintain contact with the tissue and 
concentrate their thermal effects at one point, the equivalent thermal effects of 
a cutting current are widely dispersed over the broad expanse of a furrow. This 
series of experiments demonstrates the importance of a sufficient flow of a cold 
irrigating medium during operation. Temperature rises, felt by a Anger in the 
rectum, when noted during prostatic resection, should be considered a danger 
sign indicating that there is insuSicient flow or volume of the irrigating medium. 

SUMMAKY 

It is apparent that the closer the modern operation for transurethral prostatec¬ 
tomy approaches perfection, the greater are the hazards encountered. 

In evaluating the various types of high frequency currents used in electro- 
leseotion of the prostate, the factors responsible for the destruction of tissue were 
studied by two methods; 1) by determining the rise of temperature in the area 
surrounding the active electrode; 2) by observing the gross changes which im¬ 
mediately result. 

Coagulating currents arc the more destructive and potentially dangerous. 
Therefore, they should be of as low intensity as practicable. In using current 
of low intensity for point application, the danger is minimal and the factor of 
prolonged application may be discounted. 

In employing cutting currents, the cutting stroke should bo as rapid as pos¬ 
sible, using a loop of small caliber and as intense a current as is required for rapid 
cutting. The use of cutting currents of high intensity adds little to the danger 
of the procedure while contributing a great deal to operating facility. 

AVhen applied to electroresection of the prostate, the spark gap coagulating 
current is far superior to that developed by a tube unit. Provided the hemo¬ 
static effect of the blended spark gap current is kept at a minimum, there is not 
much difference between the two types of cutting currents. However, under 
most circumstances a pure unblended tube current is more desirable. 

Other factors considered are the size and incrustation of the active electrode, 
the moisture content of tissue, and the cumulative effect of rises in the temper¬ 
ature of the tissues as evaluated by the dispersion of heat into the irrigating 
medium. 

SS4 Post St., San Francisco, Calif. 
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CONGENITAL ANOMALIES OF THE DUCTUS DEFERENS AND 

EPIDIDYMIS^ 

LEWIS MICHELSOX 

Congenita] abnormalities of the ductus deferens and epididymis are not so 
uncommon as the relatively few cases reported in the literature would lead us 
to believe. That I have found 12 such abnormalities out of approximately 900 
subfertile men (about per cent) and that R. S. Hotchkiss has had about 20 
and F. A. Simmons about 8 (with about the same percentage) not hitherto pub¬ 
lished, indicates the comparatively common occurrence of these abnormalities 
that are not recorded in the literature. All of the patients examined by me were 
apparentlj'^ normal except for the genital defects. However, one of them showed 
defects of some of the calyces of the left kidney. In the usual routine examina¬ 
tion of a patient it is extremely doubtful if the anomalies would have been 
recognized. 

In a study of 74 cases collected from the literature the following abnormalities 
were noted: There were 33 cases of aberrant vasa (47 unilateral, 6 bilateral); 
20 cases of absence of the vas (18 unilateral, 2 bilateral); in one other case uni¬ 
lateral absence of the vas occurred with aberrancy of the opposite vas. Defects 
of the epididjonides occurred in association with defects of the vasa in 60 of the 
cases; aberrant epididymis in 40 cases (37 unilateral, 3 bilateral); absent epi- 
did 5 mis in 20 cases (18 unilateral, 2 bilateral). In 10 cases information con¬ 
cerning the epididymis was lacking. 

Anomalies of the vaso-epididymal S 3 ’'stem usually occur in association with 
congenital maldevelopment of the testis and not infrequently with that of the 
urinaiy tract. Of the 74 collected cases, defects of the testes were present in 
58 patients. Both testes were congenital^ absent in 5 cases and one was absent 
in 23. Unilateral ciyptorchid occurred in 30 cases. (No bilatei-al undescended 
testicle with defect of the epididymis or vas was recorded.) One apparently 
aberrant vas and epididj^mis was noted at operation following a previous orchi- 
pexy (Wangensteen). Defects of the uropoietic S 3 "stem were noted in 20 cases. 
Incomplete reports in many of the autopsy cases and obviousl}'- incomplete e.\'- 
amination of the urinaiy tract in most patients operated on prevent the obtaining 
of satisfactoiy figures. 

Bilateral normal testes were reported in onlj'' 16 of the 74 collected cases. 
Priesel reported 10 cases of normal testes with various anomalies of the genital 
system, associated in 9 cases with defects of the uropoietic sj'^stem. Brack 2 cases, 
Verocaj’’ and Anspenger each 1 case. Guizzetti recorded 1 case in which the 
development of the urinaiy tract was noimal. Recently Math3 reported a case 
with double right vas deferens and absent right kidney. 

In 8 of Priesel’s cases there was absence of the vas, portions of the epididymis, 
seminal vesicle, ejaculatory duct, kidney and ureter of the same side. In 3 of 

1 Read at annual meeting, Western Section, American Urological Association, April 
20, 1948. 
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these, defects of the bladder on tlus side Mere recorded In the ninth case uni¬ 
lateral absence only of the vas, epididjmis, seminal vesicle and ejaculator}'' duct 
Mas noted The tenth case (Piiesel) is the onlj' case found in the literatuie in 
Mhich both testicles were normal Mith bilateral absence of the las The body 
and tail of the epididjunis, seminal vesicle and ejaculatoij' duct MCie likeMiso 
absent on both sides The light ladney and uretei Mere absent. Theie Mas a 
left pelvic kidney Mith a short ureter 

I am lepoiting 11 cases Mith absence of the scrotal poition of both vasa and 
normal testes in the sciotum PiieseTs tenth case is the only one lecorded in the 
liteiature Mith similai findings in these organs In my tMelfth case onlj- the left 
vas M'as absent, the light I’as and both testes being noimal 

CASE REPORTS 
Cases Operated On 

Case 1 {table 1, fig 1) Bilateral absence of the vas tit the scrotum, abeirant 
epididymides, normal testes 

A well developed, nomial appealing man, aged 29 years, had normal distribu¬ 
tion of hair The genitals were the only organs in Mhich abnormahties Mere 
noted The penis m as noi-mal Both testes appeared normal and m eie situated 
in the scrotum The globus major and body of the epididjToides of both sides 
Mere present Neither the globus minoi nor ductus deferens could be palpated 
on either side The prostate and seminal vesicles Mere apparently normal. 
Examination of the semen demonstiated no spermatozoa The amount Mas 
greatly decreased (1 0 cc) Tissue from both testes obtained by biopsy Mas 
grossly and microscopically normal Exploratory operation: Both testicles M ere 
normal The globus major and corpus of the epididjmides on both sides Mere 
present but the tubule Mas greatly dilated On the right these parts neie not so 
laige as those on the left. There was bilateial absence of the globus mmoi. 
The j'elloM, pus-hke mateiial that exuded on punotuie of the body Mas odorless 
and contained gieat numbers of tailess spermatozoa, some speimatogenic cells 
and minute, faint, yellow appearing cubic erj stals FeM pus cells m ere ei ident 
No evidence of either vas could be discovered 

Case 2 (table 1) Bilateral absence of tas in scrotum, congenitally normal 
epididymides and testes 

The phj'sical findings Mere sirailai to case 1 e.xcept that both ejndidymides ap¬ 
peared congenitally noimal The patient Mas 2G J cars old The tissue obtained 
from both testes Mas noimal No speimatozoa Mere present in the semen Ex- 
jiloratory opeiation (permitted onlj on one side)’ A noimal left testis and con- 
gcnitallj’ normal epididjmis Mere found The tubule Mas distended and iijioii 
puncture a j’cIIom -bi om n purulent matciial Mas extruded Alicioscojiicalh 
many tailess heads Mcie seen No xestige of the las could bo discolored 

Cases (fig 2) Left Congenital absence of i asm scrotum, aberrant epididymis 
Right Normal epididymis, acquired obstruction of normal las Both testes normal 

In a p.itiont aged 33 5 ears the past liiaton 'm as negat i\ e except for gonococcal 
epidid 5 mitis The patient did not i cmembei m hot her it had occurred unilateralh’ 
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or bilaterally. The only physical abnormalities were in the genitals. The penis 
and both testes appeared normal. The right epididymis was harder and firmer 
than normal. The globus minor was enlarged and hard. The left epididymis 
appeared normal in size. The body was harder than normal. The right vas 
was present and appeared normal. No vas could be demonstrated on the left. 


Table 1. Bilateral congenital absence of d^tcl^^s deferens in scrotum, normal testes in 

scrotum, azoospermia 


CASE 

NO 

AGE 

TESTES ' 

EPIDIDYMIS 

PROSTATE 
SEM. VES. 

OTHER ABNOR¬ 
MALITIES 1 

1 

SEMEN 

VOL. 

CC 

Phys. Exam. 

Biopsy 

Right 

Left 

Phys. Exam. | 

Operated cases 

1 

29 

Normal 



1 

Aberrant i 

Normal 


1.0 

2 

26 

J 

Normal 



Normal 

Normal 

— 

— 


Nonoperated cases 


4 

29 

Normal 

_ 

Aberrant 

Aberrant 

Normal 

__ 

0.5 

5 

28 

Normal 

Normal 

i 

Normal 

1 

Normal 

Small pros¬ 
tate 

Sem. ves. 

norm. 


0.5 

6 

32 

1 

1 

1 

Unequal 
size nor¬ 
mal 


Normal 

Normal 

Normal 


0.5 

7 

28 

Normal 


Normal 

Normal 

Normal 

Projecting 
mass into 
interve- 
sicular 
notch 

0.75 

8 

21 

Normal 

— 

Absent 

Absent 

Normal 

— 

1.0 

9 

31 

Normal 

Normal 

Normal 

Normal 

Normal 

~ 

1.0 

10 

25 

Normal 

Normal 

Normal 

Normal 

Normal 

Abnormal 

left 

kidney 

1.5 

11 

26 

Normal 

— 

Normal 

Normal 

Normal 

— 

1.5 

12 

i 

31* 

Left nor¬ 
mal 

Right 

globular 


Right g. 

' major 
cyst 

Normal 

Normal 




* No specimen of semen. 


The prostate and seminal vesicles appeared normal on palpation. The secretion 
expressed by “massage” was normal. No spermatozoa were present in the 
semen; there was 2.5 cc in quantity. Bilateral biopsies demonstrated nor¬ 
mal testicular tissue. Operation (right vaso-epididymostomy, left exploratory): 
Left:—Testis normal. No vas or vestige of one could be found (fig. 2). Epi- 
didjunis about | to | normal length, ending in a small nubbin. The globus 
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Fig. 1. Case 1. 
minoris and vasa. 


Fig. 2. Case 3. 
and vas absent. 



Normal testes and globi majoris. Small corpus. Absence of globi 
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major was present but it could not be decided if the body ended in the blunt 
nubbin or if this was part of a small globus minor. The lumen was distended 
and upon puncturing it yellow, purulent material was extruded. This showed 
manj'’ completely normal shaped amotile spermatozoa. (Slides lost in operating 
room, therefore a complete microscopical examination not made.) 

Right;—^Evidence of the previous inflammatoiy disease in the form of old 
adhesions were present between the la 3 ’-ers of the tunica. Normal testis. Globus 
major felt hard and fibrous. No secretion upon incising the tubule. (Post- 
operatively active spermatozoa were present in the ejaculated semen.) The 
corpus appeared normal; the globus minor thickened and hard. The vas felt 
normal and distal lumen patent beginning 2.0 cm. to 3.0 cm. from the epididymis. 
Successful vaso-epidid^miostomj’^. 

Non-operated Cases (Table 1) Cases 4-1^ 

In 8 cases the diagnosis of normal testes, bilateral absence of the ductus 
deferens and noimal, aberrant or absent epididymis was based on the history, 
phj’-sical examination and semen anal 3 ’^ses. In the ninth case a semen specimen 
was not obtained. In 3 of these cases (Nos. 5, 9, 10) biopsies confirmed the 
diagnosis of normal testes. In all cases the prostate and seminal vesicles were 
normal per rectal examination. 

In 1 case (No. 6) both testes had apparentls’’ been normal up to an attack of 
m um ps orchitis at 20 3 ’-ears of age. Following this the right had atrophied. 
The left appeared normal. It was deemed justifiable to include this as a case of 
congenitall 3 '’ normal testes. 

Both epidid 3 '’mides were absent in 1 case (No. 8) and aberrant in 1 (No. 4). 
In case 12 the right globus major was enlarged and C3'^5tic, the left being normal. 
No semen specimen was brought in for examination. In only 1 case (No. 7) was 
an abnormalit 3 ^ noted on ph 3 "sical examination that apparentl 3 '^ involved an 
internal structure developed from the wolffian duct. This mass was felt pro¬ 
jecting into the intervesicular notch above the prostate and apparently between 
the rectal wall and trigone of the bladder. It was firm and fixed in position 
but not hard or tender. The lower end was rounded and estimated to be about 
2.0 cm. in diameter. The upper border could not be determined; however, the 
length of the abnormality was over 4.0 cm. The diameter had gradually and 
S 3 '^mmetricall 3 ’- increased to about 3.0 cm. at this distance. Urograms from this 
and one other case (No. 1) showed bilateral normal kidneys. Urograms were 
obtained in only one other case (No. 1) and showed deformities of the upper, 
lower and middle calyces of the left kidney. The contour and size of both 
kidne 3 's were normal. The defects of the vasa in case 11 differed from those 
of the rest of the group in that the portion of the vas proximal to the epididymis 
was present. In the other patients it was absent. The vasa Avere extremely 
small and appeared to be about 7.0 to 8.0 cm. long, ending in a small, thickened 
nubbin about 2 mm. in diameter, situated just Avithin the upper part of the 
caA’it 3 ’’ of the scrotum. 
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DISCUSSION 

Embryologically speaking, a disturbance in the normal development of the 
Wolffian duct must be assumed in these cases. The ductus (vas) deferens de¬ 
velops from this organ and connects with the ductuli efferent! (globus major of 
the epididymis) which are derivatives of the medial group of the mesonephric 
tubules. Consequently any interference with the evolvement of the mature 
organ from one part or all of these anlage can produce the various anomalies 
that have been observed in the vaso-epididymal system. 

Although the vaso-epididymal organs and the testes “have’ a common origin 
from the mesoderm of the intermediate cell mass” the respective primordia 
rapidly assume considerable independence of development and the final degrees 
of function and morphology of these organs may vary greatly. 

The cases reported in this series of patients with normal testes and malforma¬ 
tion of the vas and in some cases also of the epididymis, exemplify some of the 
more extreme differences of degree of development that occur between these 
organs. 

It is interesting to note that the quantity of semen in the ejaculated specimen 
of all these patients with a hilateral absence of the vasa was greatly decreased 
below that of the normal fertile man. It varied from 0.5 co to 1.5 cc and aver¬ 
aged 0.92 co. (This does not include the patient in case 12, who did not bring 
a specimen, or case 2, from which the quantity of semen was not recorded.) 
The normally fertile male should ejaculate not less than 2.5 cc, the average 
being about 3.5 co. 

Hotchldss has shown, and the experience of others has indicated, that the 
testis and epididymis produce only about 5 per cent of the semen. Consequently, 
when this source is cut off, as in the absence of the scrotal portions of both vasa, 
there still should be about 95 per cent of the normal amount of semen ejaculated. 
In the cases reported herein only about 15 to 40 per cent of the normal amount 
of semen was present in the ejaculate. Presumably this would indicate that 
malformation or disease of some other part or parts of the sexual accessory 
system, i.e. the prostate, seminal vesicles, etc., was present. 

SUMMARY 

Tw’clve cases of abnormal development of the vasa and normal development 
of the testes are presented. 

Operated cases: In only one of these cases was the congenital absence of the 
vas unilateral. The epididymis on this side was aberrant. The organs on the 
other side were normal. The diagnosis, based on the physical examination, 
testicular biopsies and analysis of the semen, was confirmed at operation. In 
one case a diagnosis of bilateral absence of the vasa in the scrotum, with abnormal 
epididymides and normal testes, based on the physical examination, testicular 
biopsies and semen examination, was confirmed at operation. In the remaining 
case a diagnosis of absence of both vasa in the scrotum with normal epididymides 
and testes was made from the findings on physical examination, testicular biopsy 
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and semen examination. Operation was permitted on one side only. The 
preliminary diagnosis on the condition of the organs of this side was confirmed 
at operation. 

Nonoperated cases: The diagnosis in 8 of these 9 cases was made on the findings 
from the physical examination and analysis of the semen. On the ninth case 
no semen examination was made. In 3 of the cases biopsy demonstrated normal 
testicular tissue. In 1 case a mass was felt per rectum apparently involving an 
internal structure developed from the wolffian body. 

Urograms in 1 case showed congenital defect of some of the kidney calyces. 
In 2 others the urograms were normal. 

In the 11 cases with bilateral absence of the vasa and normal testes, the 
amount of ejaculated semen was greatly decreased from normal. This war¬ 
ranted the assumption that one or more defects of the remaining portion of the 
sexual accessory system was present. 

Congenital anomalies of the vas and epididymis commonly occur in men with 
impaired fertility. 

490 Post St., San Francisco 2, Calif. 

REFERENCES 

Ansprengek, a.: Munchen. med. Wchnschr., 31: 1707, 1913. 

Brack: Ztscnr, f. Urol., 16: 389, 1921. 

Gxjizzetti, P.: Centralbl. f. allg. Path. u. path, ^at., 16 : 387j 1905. 

Hotchkiss, R. S.: Fertility in Men. Philadelphia: J. B. Lippincott Co., 1944. 

-: New York, N. Y.: Personal communication. 

Jordan, H. E. and liiNDRED, J. E.: Textbook of Embryology. New York: Appleton- 
Century, Inc., 1942, 4th ed. 

Math£, C. P. and Dunn, G.: J. Urol., 69: 461, 1948. 

Priesel, a.: Virchows Arch. f. path. Anat., 249: 246, 1924. 

-: Handb. d. ^ez. path. Anat. u. Histol., Henke-Lubarsch, 6 (part 3): 41, 1931. 

Simmons, F. A., Boston, Mass.: Personal communication. 

Verocat, j.: Prag. med. Wochnschr., 40: 113, 1915. 

Wangensteen, 0. H.: Arch. Surg., 14; 663, 1927. 



The JooBKAi. or Ueoloqt 
Vol. 61, No. 2, February 1949 
PrinUd m U.S.A. 


VAS DEFERENS ANASTOMOSIS; A REPORT OF FOUR 
CONSECUTIVE SUCCESSFUL CASES' 

BEN D. MASSEY and EAEL F. NATION 

Satisfactory repair of the previously sectioned vas deferens is not a hopeless 
situation, contrary to the common impression. This impression is tj^ified by 
the following quotation from a statement which recently appeared in the Journal 
of the American Medical Associalion, in reply to a query on the subject: “Success 
in repairing a vas deferens carmot be obtained after a properly performed opera¬ 
tion for sterility in which a liberal section of vas is excised.” This impression is 
further borne out by the disclosure in O’Conor’s recent, excellent article on the 
subject that over 80 per cent of urologists responding to his questionnaire had 
never attempted the operation. 

The paueity of successful case reports and of literature on the subject, prior 
to O’Conor’s recent paper, confirm this impression. The fact that no standard 
technique has been developed and that different methods have been used in most 
of the successful cases reported contribute to the unfavorable view toward vas 
deferens anastomosis. 

Four successive patients in whom bilateral vas deferens anastomosis was per¬ 
formed,'utilizing a more or less uniform technique, and in whom viable sperma¬ 
tozoa appeared shortly thereafter, indicate that suitable patients should not be 
discouraged from having the operation performed. The indications maj’- be the 
desire for more children, psychogenic impotence resulting from vasectomy, or 
accidental severance of the vas deferens in the course of other surgerj'. 

LITERATURE 

Martin early developed a satisfactory technique for vaso-epididymal anas¬ 
tomosis which has been modified by Hagner and more recently by Michelson, 
utilizing, at first silver, and recently, stainless steel wire to produce a fistula. 
The first vasectomy for sterilization in this countrj' was reported in 1899 by 
Sharp. How’ever, the reports of vas deferens anastomosis in this country have 
only appeared during the past decade, and these authors have not utilized the 
wire technique reported in 1901 by Martin. 

Strode, in 1937, reported unilateral vas deferens anastomosis on 2 patients, a 
second operation being necessary in 1 case. Each patient had had vasectomy 
performed 7 years previously. He utilized plain catgut ns a lumen suture and 
did not remove it, according to the technique of Spath. 

Tii'yman and Nelson, in 1938, reported the successful repair of the vas deferens 
in a patient who had had a vasectomy 4 years pre'iously. They also used a 
catgut “hammock” suture for the lumen. 

Freiberg and Lepsky, in 1939, reported the successful unilateral restoration of 

' Head at annual meeting, Western Section, American Urological Association, Victoria, 
B. C., April 21, 194S. 
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tlie continuity of the vas deferens 8 years after bilateral vasectomy. They 
performed a side-to-side anastomosis, using silkworm gut in the lumen. 

Nelsen, in 1941, reported an instance of successful bilateral anastomosis of 
the vas deferens, using a dermal lumen suture and removing it on the seventh 
day. In the same year. Barker reported an instance of successful bilateral vas 
deferens anastomosis 4 years after vasectomy, utilizing a plain catgut lumen 
suture. 

In 1945, Cameron performed vas deferens anastomosis successfully, utilizing 
stainless steel tubes made from 21 gauge intravenous needles, which were left in 
the vas deferens at the site of anastomosis. 

This constituted all of the literature on the subject, except for animal exper¬ 
imental work, done mostly in Europe, until the recent report of O’Conor. He 
reported having done reunion on 14 men since 1920, with 9 successful results. 
His questionnaire revealed that 135 urologists had performed the operation 420 
times, the outcome being successful in 160 instances. 

TECHNIQUE 

The surgical technique employed in the cases to be reported here embodied 
no new principles. However, certain features which will be emphasized seem to 
contribute to the ease and success of the procedure. 

The area of previous vas deferens section is localized and held firmly’while a 
small incision is made in the overl 5 ang scrotum. Only the portion of spermatic 
cord containing the area of section is delivered from the wound. The fibrous 
tissue intervening between and surrounding the sectioned ends of the vas deferens 
is carefully dissected off until each end of the vas deferens is exposed. However, 
the duct is not freed from its sheath. Each end of the tube is then cut across 
squarely "with a razor blade, the cuts extending far enough back to insure patency 
of each end. The ends, ■with intervening scar tissue, are then excised. The 
patency may be tested with a fine probe, dermal catgut, or a blunt straight 
needle. All bleeding is well controlled to prevent hematoma formation. 

Tantalum 'wire. No. 40 (two cases), or stainless steel wire. No. 32 (two cases), 
is then threaded on a small, blunt, straight needle which is passed up the vas 
deferens for a distance of 1 to 3 cm., where it is brought out through the side of 
the tube. The distal end of the 'wire is then passed down and out through the 
Hififnl segment of vas deferens. Tension on the two ends of the wire then brings 
the ends of the vas deferens together easily and splints them. These are ap¬ 
proximated with 3 or 4 interrupted sutures of 00000 chromic catgut, No. 100 
cotton, or fine wire, placed in the sheath of the vas deferens. The sheath has 
been shovm by Eolnick’s experimental work on dogs to play an important part 
in re-establishment of the patency of the vas deferens after experimental section 
and ligation. The ends of the splinting wire are then brought out through the 
scrotum beyond the respective ends of the incision and the latter is closed. The 
■wires are removed after 8 to 10 days. In each of the cases to be reported, the 
procedure was performed bilaterally. 
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CASE HEPOBTS 

Casel. E. S. (St. Luke Hospital No. H-3274), aged 38, had a vasectomy per¬ 
formed for sterilization in 1942. Four years later another child was desired and 
vas deferens anastomosis was requested. This was performed on October 10, 
1946, using tantalum wire for lumen splint and cotton for sutures. The wires 
were removed on the ninth postoperative day. 

One month following the anastomosis a semen specimen contained an average 
of ten spermatozoa per high power field, most of them nonmotile. 

Four mouths after surgery a semen specimen contained fifty million sperma¬ 
tozoa per cubic centimeter, 5 per cent being nonmotile and 5 per cent abnormal 
morphologically. 

One year following surgery a semen analysis was as follows: volume 3 cc; 
sperm count 176,000,000 per cc; 30 per cent nonmotile; S per cent abnormal 
forms. 

Case 2. Mr. R. G. (St. Luke Hospital No. 2988), aged 31, had a vasectomy for 
sterilization in 1941. He had a varicocele on the left side, resulting in partial 
atrophy of the left testicle. 

On April 30, 1947, left varicocelectomy and bilateral vas deferens anastomosis 
were performed. On the right side the vasectomy had been performed very close 
to the vaso-epididymal junction. As a result, it was impossible to pass the 
tantalum wire the usual distance down the distal end of the vas deferens. 

The tantalum wires were removed on the tenth postoperative day. 

Six months following surgery a semen specimen contained only an occasional 
spermatozoon. Two months later there still were only 4 or 5 spermatozoa per 
low power field. 

If a further period of observation does not disclose more improvement, a 
vaso-epididymal anastomosis on the right side might produce a better fistula. 
The degree of spermatogenesis remaining in the atrophic left testis is dubious. 

Case 3. J. T. (St. Luke Hospital No. K-3287), aged 30, had a vasectomy per¬ 
formed in 1941. In March 1947, a semen specimen disclosed no spermatozoa or 
fragments. On August 29, 1947, the vasa deferentia were anastomosed, using 
stainless steel ivire and 00000 chromic catgut. The splinting wires were removed 
on the eleventh postoperative day. 

Two months following surgery the seminal fluid contained 5,000,000 sperma¬ 
tozoa per cubic centimeter, most of which were motile and normal morphologically. 

Three months following the anastomosis the count was 10,000,000 spermatozoa 
per cubic centimeters, with 25 per cent abnormal morphologically and 30 per 
cent nonmotile. 

Four and one-half months after surgery the count was 50,000,000 spermatozoa 
per cubie centimeters 50 per cent being nonmotile, and 10 per cent abnormal. 
His wife at this time thought that she was about 0 weeks pregnant. 

Case If. P. F. (St. Lulre Hospital No. K-3453), aged 32, had a vasectomy in 
1941. Several centimeters of each vas deferens had been e.xcisod. This made 
the anastomosis somewhat more ditficult. However, with stainless steel wire, 
it was possible to anastomose the ends of the vasa deferentia ndthout tension. 
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This was performed on September 12,1947. The splinting wires were removed 
on the tenth postoperative day. 

Two months following anastomosis a semen specimen contained an average of 
approximately 50 spermatozoa per high power field, most being normally motile 
and only an occasional one being abnormal morphologically. 

Three and one-half months follovdng surgery a semen-analysis was as follows: 
volume 2 cc; count 158,000,000 per cc; 40 per cent nonmotile; 12 per cent ab¬ 
normal forms. 


DISCUSSION 

The criteria of success in anastomosis of the vas deferens may vary according 
to the indications for performing the procedure. Pregnancy should naturally be 
the final criterion of success when the operation is performed to relieve sterility. 
However, until better means of determining semen effectiveness are discovered 
one will have to strive for specimens with characteristics falling within the range 
of the average “normal” seminal fluid. Of course, many of these patients might 
not have had “normal” seminal fluid prior to vasectomy and would have had 
diminishing effectiveness with the passing years. Most patients requesting 
this procedure are in the fourth decade of life, and in our experience, have not 
been unusually prolific prior to vasectomy. 

Whether or not an entirely normal specimen is produced or pregnancy ensues 
following vas deferens anastomosis many psychological problems may be solved 
by the procedure. 

It is known that the sperm count may continue to improve for at least a year 
after anastomosis is performed. So those patients reported here who still have 
deficient specimens may be expected to continue to improve. 

At least, it has been shown that the technique described permits satisfactory 
anastomosis in most cases. Whether or not performance of the procedure can be 
shown to be justified by ensuing pregnancy in a sufficiently large percentage of 
cases can be determined only by the performance of more such operations. It is 
hoped that the report of these cases vdll stimulate such work. 

SUMJIARY 

Four cases of vas deferens anastomosis, in which satisfactory canalization 
was attested by the presence of viable spermatozoa in the seminal fluid, are 
reported and the technique described. 

The impression of hopelessness of vas deferens anastomosis is decried. It 
is urged that more such operations be performed in order that the prognosis, 
from the standpoint of subsequent fecundity, may be determined. 

112 N. Madison Ave., Pasadena 1, Calif. 
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MALIGNANCY IN CRYPTORCHIDISM^ 

WILLIAiM A. CARROLL 

The incidence or frequency of malignancy in cryptorchidism is reported peren¬ 
nially n'ith an amazing variance in the conclusions arrived at by the essayists. 
Many writers state there is little or no incidence; on the other hand, it is claimed 
that when the incidence of undescended testicles is compared to the incidence 
of malignant cryptorchidism, this correlation is from 20 to over 50 times higher 
than could be expected by chance association. Malignant cryptorchidism is 
asserted to represent from 9 to 15 per cent of all the malignant tumors of the 
testicle. 

In the face of this high statistical frequency, and never having seen a malig¬ 
nant undescended testicle, I wondered why these figures do not coincide with 
the general experience of urologists. In urology many other congenital anomalies 
exist; viz., double kidneys, ectopic (pelvic) kidneys or horseshoe kidneys, but we 
do not hear similar claims of a high malignancy incidence. Perhaps the con¬ 
viction of LeComte, when he stated in 1851 that undescended testicles frequently 
became malignant, still lingers with us and refuses to be extirpated from the 
literature. 

Most authors due to their own paucity of cases and experience (and this in¬ 
cludes most of the urological text books) refer to the conclusions of their pred¬ 
ecessors for support. The literature is littered with misquotations and distor¬ 
tions of the words of the original authors (Campbell) and these complicate the 
picture when these misquotations are used in drawing up statistics. 

The early maters assumed that because the congenital anomaly of undescended 
testicle resulted in maldevelopment or lack of development, that this made malig¬ 
nant changes more likely than in the fully developed and descended scrotal 
testicle. In recent years, the increasing number of malignancies after orchid- 
opexy (Chevassu, Cabot, and Gilbert) and the reports of testicular malignancies 
in fully descended testes in the presence of a benign cryptorchid on the contra¬ 
lateral side cast a reasonable doubt on the original contention. At the present 
time, those favormg high incidence (Cabot, Campbell, Gilbert and Hamilton 
and Hinman) state that cryptorchidism is not necessarily the cause of the malig¬ 
nant changes because of the ectopic residence or maldevelopment but, that the 
statistics in the literature definitely show a high ratio of incidence between malig¬ 
nant cryptorchidism and undescended testicles taken as a whole. 

For the purposes of this discussion, cryptorchidism is defined as maldescent 
or nondescent of the testicle under three sub-divisions: 

a) abdominal proximal to the internal inguinal ring; b) inguinal residing in 
the inguinal canal; c) extrascrotal locations—pubic, femoral, penile or perineal. 

Let us examine these statistics showing such a high incidence of malignancy 
in cryptorchids when compared to the incidence of undescended testicles in gen- 

1 Read at annual meeting, Western Section, American Urological Association, Victoria, 
B. C., April 20, 1948. 
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eral and determine their accuracy and reliability. The pattern of assembling 
data for these statistical tables follows one of two types of procedure: 

1) Individual series with a small number of malignancies. 

2) Compilation of reported series supplemented with estimated or hypoth¬ 
esized figures from reliable sources for the missing data required for statistical 
purposes. 

Four groups of figures are necessary for either of these two approaches to 
statistical tables: 

1) Total male hospital admissions or estimated total male population. 

2) Total or estimated total number of testicular malignancies. 

3) Total number of malignancies in undescended testicles. 

4) Total or estimated total number of undescended testicles. 

Consider now separately each of the four prerequisites to the statistical tables: 

TOTAL MALE HOSPITAL ADIUSSIONB OB ESTIMATED TOTAL MALE POPULATION 

Male hospital admissions are usually readily obtainable it the record room 
segregates male and female entries for the period of years under study. One 
common source of error develops if the hospital gives a new hospital number for 
each re-admission or if outpatients are listed. There is usually no separation 
into age groups, and new bom infants, children, and those under 20 years of age 
(where malignancy is rare) swell the total and distort the percentage tables. 
Estimated total male population figures are available every 10 years from the 
U. S. Census Bureau and can be considered accurate, but the same criticism can 
be levied against them as against hospital records for all ages of male patients 
are included (whereas 86 per cent of testicular malignancies occur between ages 
of 20 and 50), and all cases listed as dying from a testicular tumor do not have 
pathological confirmation. 

TOTAL on ESTIMATED TOTAL NUMDEB OF TESTICULAB MALIGNANCIES 

The total number of malignant testicles in a hospital series should be assembled 
with ease if care is taken to exclude alt cases not pathologically certified. Hos¬ 
pital statistics often index wrongly clinical diagnoses that later prove to be hy¬ 
droceles, gummata, tuberculosis or metastatic lesions from organs other than the 
testis. One is impressed on seeing the figures that testicular malignancy is a 
rare tumor (about 0.05 per cent in male patients as a whole and about 0.58 per 
cent of all malignant tumors—U. S. Census Bureau). Hence no individual or 
hospital or clinic is ever going to accumulate a series of numerous cases. The 
rarity of this neoplasm is shoim again (Gilbert and Hamilton) by U. S. Census 
Bureau records of only 270 deaths a year in the United States. 

TOTAL NUMBER OF MALIGNANCIES IN UNDESCENDED TESTICLES 

This subdivision of testicular malignancies is extremely small numerically in 
any given hospital series and for some reason they are listed apart from testicular 
neoplasms as a whole (possibly from the original concept of their potential malig¬ 
nancy because of their ectopic position). The published incidence of raalig- 
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nant cryptorchidism in relation to testicular malignancies as a whole varies from 
8 to 15 per cent, i.e., Campbell 8 per cent, MacKenzie and Ratner 8 per cent, 
Gilbert and Hamilton 9 per cent, Rubaschow 11 per cent, Hinman 12.2 per cent, 
Dean 13 per cent, Chevassu 13.7 per cent and again 11 per cent, and Scott 15 per 
cent. In opposition to these figures Cunningham reports 1 in 67 cases, Eccles 
none in 854 cases, Kocher 1 in 1000 cases and Coley none in 1357 cases. 

TOTAL OR ESTIMATED NUMBER OP UNDESCBNDED TESTICLES 

Figures on the incidence of undescended testicles are most confusing and un" 
certain. The hospital recorded cases are ridiculously few. The hospital diag¬ 
nosis sheet gives pathological rather than anatomical diagnoses, and the number 
of cases reported represent those with some complaint or treatment referable to 
the undescended testis as the cause for admission. The tonsil, appendix, frac¬ 
ture, pneumonia or cardiac case with an undescended testicle found on routine 
physical examination seldom, if ever, has the crj'ptorchid recorded on the diag¬ 
nosis sheet. The record room is asked to supply anatomical diagnostic figures 
whereas it is possible for them to report only the pathological diagnoses listed 
on patients’ histories by the house staff. This low incidence of undescended 
testicles in the hospital records has a very vital bearing on the problem as it is 
the essential figure necessary in the statistical proof that malignancy is pro¬ 
portionally higher in cryptorchidism than in the fulty descended testis. 

Nondescent of the testis occurs in 14 per cent of boys under 1 year of age and 
this drops to 4 per cent between the first and fifth year of life (Lowsley and 
TCir unn) veiy few cr3’’ptorchids descend spontaneously after the fifth year. 
This age variation makes the proper handling of figures on incidence bewildering, 
even if they are accurate. Should the incidence of cryptorchidism in all infants 
and boys be included with the adult males since they were included in hospital 
admission and total population totals? 

The uncertainty as to the true incidence of cryptorchidism deepens when the 
published statistics are enumerated, i.e., Marshall 0.1 per cent, Hempel 0.2 per 
cent, Gilbert and Hamilton 0.23 per cent. World War I records 0.31 per cent, 
Howard 0.6 per cent, Baumrucker 0.75 per cent and Coley 4.7 per cent; a vari¬ 
ation from 1 in a 1,000 to 75 in a 1,000. Both extremes are out of line but still 
it would appear that there are a large number of adult male patients with cryp¬ 
torchidism and hence all of us occasionally should see cases of malignancy in this 
group. 

Table 1 will clarify the two methods of approach to these statistical studies of 
malignancy in cryptorchidism. 

In the University of California Hospital chart (table 1), the first line of figures 
were published by Hinman and Benteen in 1936, showing 39,359 male hospital 
admissions including 40 malignant testicles, 3 abdominal malignant testicles, and 
a total of 155 undescended testicles. The second line was added by me to their 
totals bringing the series up to date (1913-1948 or 35 years). Thus there were 
approximately 65,072 male admissions in 35 years, a figure that is approximate 
as male and female hospital admissions have not been segregated for the past 4 
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years and as each patient received a new hospital number regardless of the num¬ 
ber of re-admissions up to 1944. 

Seventy-four proven cases of malignant testicles were found and, of these, 3 
were abdominal and 1 inguinal in type, a ratio of 1 malignant case to each 880 
hospital entries. 

Only three hundred and seventy-four undescended testicles were recorded most 
of which were in boys. Of the recorded undescended testicles 178 were in pa¬ 
tients on whom an orchidopexy was performed; hence, since these figures are in¬ 
complete, the statement that there was one malignant cryptorchid to each 94 un¬ 
descended testicles is inaccurate. 

In the Peter Bent Brigham Hospital (table 1) the 27 year total (1913-1939) 
of approximately 50,000 male hospital admissions showed 19 malignant testicles, 
a ratio of 1 malignant case to each 2630 hospital entries. One abdominal and 1 


Table 1. University of Califomia Hospital Statistics 


FEStOD 

UAIE 

AOUlSStOyS 1 
ALL ACES) 

TOTAL 

UALtGKAKT 

TESTICLES 

TOTAL UALIOKANT 
UKOESCEKDED 
TESTICLES 

TOTAL 

TESTICLES 

ONDESCENSED 

1913-June 1935 

39,359 

40 

3 Abdominal 

165 

June 193&-Jan. 1948 

(•) 25,713 

34 

1 Inguinal 

219 

35 Years—Totals 

(•) 05,072 

74 

4 

374 

(•) Approximate Total 

1 in 880 

' 1 in 94 


Peter Bent Brigham Hospital Statistics 


1913-1939 





27 Years—Totals 

(•) 50,000 

19 

2 fl Abdominal 
\l Inguinal 

! 182 

(•) Approximate Total 

1 1 in 2630 | 

I 1 in 01 


inguinal malignant cryptorchid was foimd and a total of 182 undescended tes¬ 
ticles, a ratio of 1 malignant cryptorchid to each 91 undescended testicles. From 
my experience with the University of California Hospital records, it seems doubt¬ 
ful that this total for the undescended testicles reported for Peter Bent Brigham 
Hospital (7 cases a year for 27 years) is correct, and constitutes all the undes- 
cended testicles passing through that hospital from 1913 to 1939. All that can 
be accepted from these charts is that testicular malignancy is rare and malig¬ 
nant cryptorchidism is extremely rare. The use of an inaccurate premise makes 
untenable the claim for a higher incidence of malignancy statistically in the un¬ 
descended as compared to the normally descended testes. 

Gilbert and Hamilton secured data from the U. S. Census Bureau shom'ng 
that the 1930 male population in the United States was 62,137,080 and also 
that the annual reported deaths from testicular tumors was 270; arbitrarily 
assuming the average testicular tumor patient lived 3 years, the annual death rate 
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■would be 810 incidence of 0.0013 per cent (table 2), From statistics gathered 
in the United States and Europe on 9,744,097 men examined for the military 
service, an incidence of 22,665 undescended testicle cases was found varying in 
percentage from 0.102 to 0.5 with a mean average of 0.23 per cent incidence 
(]\4arshall, Rennes, M 3 rrdacz, Love and Davenport and Southam and Cooper). 

Having estimated the annual death rate from testicular tumors and the over¬ 
all incidence of undescended testicles, they proceed to apply it to a compiled 
series of approximately 7,000 malignant testicular tumors 840 of which were in 


Table 2. Gilbert and Hamilton Statistics 


TOTAL 1930 TJ.S. ItAlE 
POPULATION 


TOTAL MALIGNANT UNDE- 

SCENDED testicles in estimated UNDESCENDED 
ESTIMATED MALIGNANT TESTICLES SESIES TESTICLES 


270 Reported Deaths 
X3 Years Average After Life 


62,137,080 810 Tumors 

\/ 

Incidence .0013% 

Total Malignant Testicles in 
Series 
7000 
\ 

\ 

9% or 1 in 11 




840 


11 

Incidence 


22,665 

in 

9,744,097 Me. 
or 

.23% 


48 Times 


TOTAL MALE HOSPITAL 
ADMISSIONS 


H. E. Campbell Statistics 

TOTAL MALIGNANT UNDE- ESTIMATED UNDESCENDED 
TOTAL MALIGNANT TESTICLES SCENDED TESTICLES TESTICLES 


505,000 



\ 


394 



31 



.23% 


Incidence .078 8% or 1 in 12.7 

12.7 

Incidence = 55 Times 


undescended testicles 1 in 11 or 9 per cent. When the estimated incidence of 
undescended testicles (0.23 per cent) is applied to this ratio (11 divided by 0.23), 
the incidence of malignancy in crjrptorchidism is claimed to be 48 times greater 
than in the normally descended testicle. 

In the H. E. Campbell statistics, a compiled series is given showing 505,000 
male hospital admissions with a total of 394 malignant testicles—incidence 0.078 
per cent. Of 394 malignancies, 31 were in undescended testicles or a frequency 
of 1 in 12.7 (8 per cent). Accepting Gilbert and Hamilton figures for the esti¬ 
mated incidence of undescended testicles (0.23 per cent), Campbell’s frequency 
of malignancy in cryptorchidism is shown as 55 times greater (12.7 di'vided by 
0.23) than in the normally descended testicle. 
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In criticism of the statistics of Gilbert and Hamilton and of Campbell, we find 
that the reported annual death rate from testicular malignancies was 270 (U. S. 
Census Bureau). This was considered too low and each testicular tumor case 
was allowed to live 3 years, raising the yearly incidence to 810. Contrarily the 
reported figures showing a relatively high frequency of undescended testicles were 
ignored and a mean average of 0.23 per cent was obtained by accepting data 
having from a 0.102 per cent to 0.5 per cent incidence. As a result, the statistics 
naturally demonstrate a high incidence of malignant ciyptorchidism with the 
authors’ hand pick and hypothesize figures favoring their viewpoints. 

The conclusions drawn from these statistics are not acceptable because of the 
flaws pointed out and a reasonable doubt as to their reliability, particularly 
when high incidence does not coincide with medical experience. The statistical 

Table 3 Have you personally ever seen or treated a malignant tntra-abdominal or a 
malignant imperfectly undescended testlclcf 


Yes 

No 


American Urological Association 

. 150 24% 

603 76% 


Total 


662 


tl’eslcrn Section, American Urological Association 
Yea ... 33 

No 141 


Total 


174 


19% 

81% 


frequency of malignant cryptorchidism will never be amenable to mathematical 
study until generally accepted accurate data are presented and proven. All 
past statistical studies on this subject therefore should be disregarded as being 
definitely open to question. 

Dissatisfied with the available statistics and convinced the subject did not 
lend itself to acceptable statistical review, I found myself with the problem un¬ 
answered. Never having seen a malignant cryptorchid, I wondered nhat the 
personal experience of other urologists was on malignancy in cryptorchidism. 
With this in mind a questionnaire was mailed to each of the active and associate 
members of the Western Section of the American Urological Association and to 
each member of the American Urological Association. 

A total of 662 replies were received, including numerous personal communi¬ 
cations and reprints expressing the various men’s ideas and opinions. Perusal 
of the cards and letters show ed the vast majority of urologists had never seen a 
malignant cryptorchid and while doubting the high incidence reported in the 
literature, they could not refute the claims from their own personal experience. 
Approximately 15 per cent of the urologists e\-presscd positive convictions, either 
for or against high frequency. In analyzing the information obtained from the 
questionnaire all the replies listed under the American Urological .(Vssociation 
and the responses of the Western Section of the American Urological Association 
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were separated for special tabulation. Seventy six per cent of the A.U.A. mem¬ 
bers and 81 per cent of the Western Section A.U.A. members have never seen a 
malignant undescended testicle. See table 3. 

One hundred and twenty six A.U.A. members and 33 Western Section A.U.A. 
members report a sum total of 285 malignant cryptorchids seen by them. It is 
possible that some of these cases are reported by more than one man but it was 
the trend, rather than statistical facts that was desired. Two A.U.A. members 
reported the highest personal series of 7 each and no other member of either the 
A.U.A. or the Western Section reported more than 4 cases each. Several men 
wrote of seeing increasing numbers of malignant testes following orchidopexy, 
particularly in the Army and Navy hospitals during World War II. See table 4. 

Regarding the question as to whether cryptorchidism tends to produce tes¬ 
ticular atrophy or malignancy, an avalanche of comment, besides the response 
to the queiy, resulted. 


Table 4. What was the number and location of each of the malignant types? 



ABDOIOKAL 

INGUINAL 

OTHER 

EXTRA SCROTAL 
LOCATIONS 

TOTALS 

126 A. U. A. members. 

■■ 

97 

8 

220 

33 Western Section members. 

■■ 

32 

2 

65 

Totals. 

146 

129 

10 

285 


Dr. Lloyd G. Lewis reported 12 cases from a series of 250 malignant testicles at Walter 
Reed Hospital. 

Two A. U. A. members reported series of 7 cases each. 

No other member of either the A. U. A. or the Western Section A. U. A. reported more 
than a total of Jf cases. 

The word “atrophy” was used on the card because of a necessary economy in 
words, but its misuse was pointed out repeatedly by the respondents. Atrophy 
would presuppose an originally normal organ; so maldevelopment or lack of 
development of the spermatogenic elements with a relative increase in the in¬ 
terstitial cells due to the cryptorchid position was the consensus of opinion ex¬ 
pressed and that true atrophy with loss of all cell elements occurred only after 
puberty or possibly only as late as 20 years of age atrophy following orchidopexy 
was a common comment. The necessity for orchidopexy into the scrotum 
between the ages of 8 and 12 was emphasized to avoid trauma, hernia and atrophy 
and to permit the development of spermatogenesis, if possible, recognizing the 
surgical hazards of possible necrosis, atrophy or later malignancy. Testicular 
malignancy after orchidopexy was conjectured as being due to the surgical ma¬ 
nipulation, hormonal over-stimulation of a testis attempting, after liberation, to 
obtain the status of a normal organ. It was the consensus of opinion that malig¬ 
nancy after orchidopexy would have developed regardless of whether the gland 
was in the scrotum or in its previous cryptorchid position. 

Accepting maldevelopment or lack of development of the spermatogenic ele¬ 
ments of the anatomically misplaced testicle as the definition of the term 
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“atrophy”, the majority favored this finding, with eventual loss of all cellular 
elements without orchidopexy. However over half of the questionnaires list 
malignancy as “possible”, indicating that those who replied were influenced by 
the literature and their own lack of experience. 

CONCLUSIONS 

This summation of the replies on the personal experience with malignant crypt¬ 
orchidism from 662 urologists is not presented as a statistical study. It is 
offered only as a definite refutation by the urologists responding of the validity 
of the claims in the present literature that there is a proven higher statistical 
incidence of malignant change in the undescended testicle than in the normally 
descended testicle. Each of you may form your own opinion from available 
data, but, my own uncertainty on this subject has been remedied by this con¬ 
sultation with my confreres in urology and I feel justified in draiving the following 
conclusions: 

Malignant testicular tumors are rare. 

Malignancy in cryptorchidism is still more rare and should be classified on its 
anatomical location as a form or sub-division of testicular malignancy in general 
and not as a separate entity. 

The present statistics proving the higher incidence of malignancy in crypt¬ 
orchidism cannot be accepted because there is a reasonable and justifiable doubt 
as to the accuracy of the factual premises upon which they are based. 

Any urologist will be fortunate to see or treat a single case of malignant crypt¬ 
orchidism in his life span of practice. 

The incidence of malignancy in cryptorchidism from the actual cases reported 
is so minute that the potentiality of its malignancy cannot be used as an indi¬ 
cation for either orchidopexy or orchidectomy. 

4S0 Suiter St., San Francisco 8, Calif. 
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OSTEITIS OF THE SPINE' 

CHARLES D. DONAHUE 

I believe that osteitis of the spine sometimes occurs as a complication of pros- 
tatic surgery, but that the condition is comparatively rare. The Cumulative 
Index since 1938 lists no publications on the subject. Many infected prostates 
are operated upon, which could be the source of infection transported from this 
primary site to some other part of the body. Undoubtedly changes in the bone 
occurred more frequently than was suspected, especially before the days of the 
antibiotics and sulfonamides. Frequently references to inflammatory changes 
in the os pubis and other pelvic bones, secondary to prostatic surgery, cannot be 
attributed to direct trauma during operation. Silver states that the condition 
does not always remain limited to the pubic area, but the process may extend 
through the ischial bones and occasionally even to the acetabula, ivith serious 
consequences to one or both hip joints. 

The etiology and pathogenesis of osteitis of the spine are not clear, but the 
distribution of the infection seems to follow the same pattern as that noted in 
the metastases to the spine from carcinoma of the prostate. Batson has pointed 
out, or at least inferred, that definite infectious or malignant material may be 
carried by the blood stream through the vertebral system of vessels. He has 
pointed out that the dorsal vein of the penis is an integral part of the prostatic 
venous plexus which drains into the vertebral ple.xus, providing the pattern that 
e.xplains the spread of carcinoma of the prostate. Once within the lumen of the 
vessels the metastatic material can be transmitted to form deposits in the verte¬ 
bral column, pelvic girdle, or even the skull. Although usually referring to 
malignant cells, it is not difficult to theorize that infected material can be trans¬ 
ported and spread in the same matmer. Possibly this is one explanation of the 
so-called “urethral chill” following instrumentation of the luethra. If the in¬ 
fectious material is transient and does not lodge at some definite point the 
patient may escape the grave complication of distant infection or abscess of 
some soft or bony structure. That osteitis of the spine may be a serious com¬ 
plication is borne out by the following 2 cases. 

. CASE rbpouts 

Case 1. W. T. G., a man aged 71, was admitted to the Sacred Heart Hospital 
on April 12, 1941, because of recurrent hematuria. He had had a transurethral 
resection at my hands in 1938. Renal and bladder studies prior to this admis¬ 
sion had shown that the blood came from the prostatic urethra. Clinically the 
prostate was benign, and biopsy showed the prostatic tissue to be adenomatous 
hyperplasia with acute ulcerative prostatitis. The gross hematuria was com¬ 
plicated by subacute attacks of bladder infection, relieved to some extent by 
sulfanilamide. 

‘ Read at annual meeting, IVestcrn Section, American Urological Association, Victoria, 
British Columbia, April 21, 194S. 
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Physical examination showed a well nourished and well preserved man with 
temperature 97.6 F., pulse 92, and blood pressure 160/90. The eye grounds 
showed 2 plus retinal arteriosclerosis, and the thyroid was somewhat enlarged. 
The heart was normal, except for slight aortic configuration. Electrocardio¬ 
gram showed slight left axis deviation, vdth normal conduction time. Hemo¬ 
globin was 105 per cent, red count 4.1 million, and white count 9300, with an 
essentially normal differential count. The serum acid phosphatase was not 
done. The urine contained a few blood cells, but cultures were not done. 
Cystoscopy was attempted, but was abandoned on account of profuse bleeding. 

On April 12, the same day, a prostate weighing 40.1 gm, was removed easily 
by a 1-stage suprapubic procedure. The pathologic diagnosis was benign 
hyperplasia without evidence of malignancy. 

Convalescence was vmeventful until the thirteenth day when there was severe 
bleeding from the bladder and the patient was returned to surgery for trans¬ 
urethral aspiration of blood clots. The prostatic fossa was covered with healthy 
appearing granulation tissue. From this day on there were varied complica¬ 
tions, including in succession a pulmonary embolism of moderate extent, throm¬ 
bophlebitis of the right leg, and bilateral pyelitis. For the next 51- weeks his 
temperature curve was quite irregular and at one time reached to 104.4 F. It 
gradually receded to normal and he was discharged on the fifty-eighth postopera¬ 
tive day, voiding normally and, except for generalized wealcness, in apparently 
good condition. 

There were no further complaints regarding the bladder, but there developed 
a gradual onset of lumbar pain. Sitting or standing caused pain, with the 
gi'eatest discomfort noted on rising from the lying to the sitting or from the 
sitting to the standing position. 

X-raj’^s of the spine on October 19,1941, six months after operation, (fig. 1, A) 
revealed cortical and subcortical bony destruction of the inferior aspects of the 
tenth thoracic vertebra and the adjacent superior cortex of the eleventh thoracic, 
with narrovmg of the intervertebral space (fig. 1, B). The lateral view showed 
the process to be predominantly anterior. 

The patient was fitted with a brace extending from the axillae to the hips, 
and this was worn with great relief from pain. The progress of bony repair 
was followed with x-rays, with a strildng change manifest on August 29, 1944, 
some 3 years later (fig. 2, A). The films then revealed bony bridging laterally 
vdth fusion of the tenth and eleventh thoracic vertebral bodies by sclerotic 
bone. There was no evidence of an interspace shown (fig. 2, B and C). Films 
taken 1 year later, November 26,1945, gave the same findings, showing the le¬ 
sions to be definitely stable. This patient expired in February 1948, of an acute 
coronary thrombosis, but no autopsy was obtained. 

Case 2. W. E. M., a man, aged 60, was admitted to the Sacred Heart Hospital 
on February 25,1946. A prostatic resection had been performed elsewhere some 
28 months prior to admission here. Some 13 months after operation gross 
hematuria had appeared with nocturia some 2 times each night. The hematuria 
occurred at intervals for a month or two and then ceased. Several months 
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latei bleeding and nocturia again appealed, whieh iieie tieated b 5 ^ dilatations 
of the urethra Aftei the first dilatation theie was a fevei to 104 F .followed b\ 
a low grade fever foi a week Aftii the ne\t tieatment he had a seieie chill 
lesulting in hospitalization foi tie tment with penicillin and sulfonamides 
Theie had been 2 attacks of fever since that time, and this admission to the 
hospital was due to anothei seieie ihill associated with feiei I saw him in 
consultation with Di 0 A Wallei 



Tio 1 Case 1 A, left, October 19 1941 Cortical and subcortical bout destructiow of 
adjoining surfaces of thoracic vertebrae B right, lateral view, shoinng pioccss pio 
dominantly anterior 



Fio 2 Case 1 A, left, August 29, 1944 Bom bridging seen hetiiten iertchrac B, 
middle November 26, 1945 Bevealiiig lesions ihfinitch stable C, right same (into as/f 
Latcial MOW showing bridging and olditeratcd nitontrttbral spare 


Physical e\ammation leiealed notlimg abnoimni The mine showed only a 
few led cells and pus cells The blood tomit showed 3 4 million leds and 12,000 
■white cells The seiiim acid phosphatase was not determined 

The 24 r cjbtoscope was passed easily thiongh a latliti snug posteiior 
urethra The bladder mucos,i was normal Ihoie was an excellent canal 
thioiigh the piostate, but a small amount of htpertrophicd livsiie remained 
neai the \erumontaniim The suiface of the prostatic methra was entered 
With a network of fine taricosilies, and the tcriimoiitanum wasshghtli inflimed 
Cultures of the urine from the right kidney showed gram negafiic hacilli of the 
colon group, while the urine flora the left kidnet gi\e only diphllieroids 
On Maitli 4, 1040, a week aftei admission, trmsiiiethral piostitic resection 
was done, 4^ gm tissue being remoted from the legion of the tcriimtmlannm. 
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The pathological diagnosis was benign hyperplasia of the prostate with no 
evidence of nfialignanc 3 A 



Fig. 3. Case 2. A, upper left, March 19, 1946. Showing slight deossification of right 
superior aspect of third lumbar vertebra. B, upper right, lateral view, showdng anterior 
location of destructive process. C, lower left, April 4, 1946. Showing dissolution of cor¬ 
tex. D, low'er right, April 19, 1946. Early evidence of bony biidging betw'cen vertebrae 
has already appeared. 



Fig. 4. Case 2. A, left, June 19, 1946. Marked increased density of lateral bridging. 
B, middle, lateral view, showing dense bony biidge botw'een vertebrae. C, right, January 
21, 1948. Well developed bony bridge between veitebrae, with restitution of vertebral 
diameter and of intervertebral space. 


The postoperative course was smooth, and he was discharged on the tenth day. 
He was readmitted a week later with a temperature of 99.4 F. and complain¬ 
ing of pain in the midlumbar area. The urine was loaded with pus. The red 
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count was 4.9 mUlion and the white count 9100, with 79% segmented neutro- 
philes. The sedimentation rate was elevated. The heart and chest were 
normal and the abdomen was soft. He complained of intense pain on standing, 
stooping, or bending laterally. 

X-ray of the spine (fig. 3, A) showed slight deossification on the right superior 
aspect of the third lumbar vertebral body, which the lateral view (fig. 3, B) 
demonstrated to be anterior. The patient was placed in a plaster body cast 
from the axillae to and including the hips. Two weeks later the x-rays (fig. 
3, C) showed dissolution of the cortex over the anterior four-fifths of the superior 
margin of the third lumbar vertebral body. On April 19, 1946, only 2 weeks 
later, there was evidence of early bony bridging between the second and third 
lumbar vertebrae (fig. 3, D). Films taken 2 months later (June 19, 1946) 
demonstrated increased density of the lateral bony bridging, (fig. 4, A and B). 
Films were taken on January 21,1948 (fig. 4, C) which revealed well developed 
bony bridging, with restitution of the vertical diameter of the vertebral body, 
and a normal intervertebral space. The intervertebral space was not shown to 
be narrowed in any of the series of films on this patient. He has a definite 
ankylosis of the lumbar spine, but has returned to his work at the dental chair. 

SUMMABT 

Two cases of osteitis of the spine have been presented, both of which have 
been followed with repeated x-rays showing the initial osteitis and the subse¬ 
quent changes. The fixation of the spine by calcification and ossification is 
contrary to that seen in metastases from carcinoma of the prostate. Study of 
the literature leads one to believe that these lesions as well as osteitis of the 
pubis may be blood borne. Instrumentation or surgery of the bladder neck 
can distribute infectious material into the small venules which are tributary 
to a general plexus leading to the vertebral plexus. The x-ray is an invaluable 
aid in diagnosis. The changes in the cortex and in the subcortical bone, fol¬ 
lowed by bone destruction and finally by re-establishment of the bony architec¬ 
ture, with fixation of the articular surfaces, can be well shown. 

Grateful acknowledgement is made to Dr. John K. Seeley for his careful 
interpretation of the roentgenograms. 

Eugene, Ore. 
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STREPTOMYCIN IN GENITO-URINARY TUBERCULOSIS: 

A PRELIMINARY REPORT OF 10 CASES^ 

CAPT. A. C. ABERNETHY (MC) USN and LT. H. H. EDELBROCK (MC) USN 
From the Department of Urology, U. S. Naval Hospital, Oakland, Calif. 

Streptomycin promises to become a valuable adjunct in combating tuber¬ 
culosis in the human body and especially in the genito-urinary tract. The drug 
became available to us at the U. S. Naval Hospital in Oakland in the early part 
of 1946, and we have used it in 10 patients who had failed to respond to other 
forms of therapy. We are reporting the details of these cases, with the dosage 
administered and their progress, in the hope that we may add something to the 
information gradually being accumulated as to the effectiveness of this new 
drug. 

The treatment was based on the following preliminary knowledge:'^ 

a) Streptomycin has been shown to protect experimental animals from tu¬ 
berculosis.® 

b) It has been shown to prevent the growth of tubercle bacilli in vitro.^ 

c) Postmortem studies of miliary tuberculosis treated with streptomycin have 
shown healing of kidney and bladder lesions.® 

d) Up to 86 per cent of the streptomycin given is excreted by the Iddneys in 
an effective state.® 

e) Studies of streptomycin concentration have revealed high levels of the drug 
in the renal parenchyma.®-^ 

The use of higher dosage than that given by previous investigators was sug¬ 
gested by the fact that many felt that their failures might be due to inadequate 
or too brief administration. No patient, however, received more than 400 grams 
of streptomycin. The intramuscular route was chosen both for its convenience 
and for the ease of maintaining relatively constant blood levels if the drug was 
administered at intervals of 3 hours. Since the use of choline chloride® was 
thought to have been a significant factor in the treatment of a case of arrested 
miliary tuberculosis in this hospital, we have used it in all the cases where the 
resultant nausea was not too severe. 

* Read at annual meeting, Western Section, American Urological Association, Victoria, 
British Columbia, April 19, 1948. 

2 Waksman, S. A. Antibiotics and tuberculosis. J. A. M. A., 136:478-485,1947. (The 
article contains a comprehensive bibliography.) 

3 Feldman, W. H. and Hinshaw, H. C.: Streptomycin; effects on experimental tubercu¬ 
losis in guinea pigs. Proc. Staff Meet., Mayo Clin., 19: 593-599,1944. 

* Schatz, A., Bugie, E. and Waksman, S. N.: Streptomycin, a substance exhibiting anti¬ 
biotic activity against gram positive and gram negative bacteria. Proc. Soc. Exper. Biol. 
&Med., 66:66-69,1944. 

^ Bagenstoss, A. H., Feldman, W. H. and Hinshaw, H. C.: The effects of streptomycin 
on pathology of generalized miliary and meningeal tuberculosis. Proc. Staff Meet., Mayo 
Clinic, 22:265,1947. 

8 Adcock, J. D. and Hettig, R. A.: Absorption, distribution and excretion of strep¬ 
tomycin. Arch. Int. Med., 77:179-195,1946. 

’’ Hinshaw, H. C. and Feldman, W. H. Streptomycin,summary of clinical and experimen¬ 
tal observations. J. Pediat., 28:269-274,1946. 

s Godward, A. C. Jr. Streptomycin and lipotrophic agents in miliary tuberculosis. 
Am. Rev. Tuberc., 66: 412, 1947. 
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SUMIURY OF CASES 

Case 1. A 29 year old man was admitted in February 1940, with bilateral 
tuberculous epididymitis and tuberculosis of the prostate and left testicle. Soon 
after admission the left testicle, epididymis, and spermatic cord were excised up 
to the level of the internal inguinal ring. We also removed the right epididymis. 
Persistent postoperative sinuses, draining pus laden with tubercle bacilli, de¬ 
veloped in the right scrotal and left inguinal regions. 

Six iveeks after operation streptomycin therapy was begun at the rate of 0.4 
gm. every 3 hours, and was continued for 1 month, 100 gm. being administered. 
The sinuses closed during the first 15 days of treatment. The sedimentation 
rate, blood count, and microscopic urinary findings returned to normal. After 
60 days he gained 20 pounds and guinea pig studies of the urine were negative 
for tuberculosis. After 5 months of bed rest he was sent home. 

Seven months after the streptomycin had been stopped he began to develop 
clinical signs of increased prostatic involvement. The sedimentation rate was 
again elevated and a guinea pig inoculation with the urine was positive. He 
was readmitted to the hospital. 

Additional streptomycin (300 gm.) was given at the rate of 0.2 gm. every 3 
hours. The sedimentation rate returned to normal and the symptoms disap¬ 
peared. Guinea pig tests of the urine became negative after 20 gm. of the drug 
and have remained so for the 12 months since cessation of treatment. The pa¬ 
tient suffered mild dizziness during the time that the drug was being administered, 
but this subsided when it was stopped. He received choline chloride only 2 days 
because of marked nausea. 

Case 2. A 28 year old Italian man had lost his right kidney for tuberculosis 
elsewhere in 1942. He continued to suffer intermittent dysurin, frequency, and 
diminished urinary stream, increasing in severity until his entrance into the 
hospital in December 1940. 

Examination showed dense stricture of the pendulous urethra, probably tu¬ 
berculous, and extensive tuberculosis of the bladder. The exact status of the 
remaining left kidney could not be determined by excretory urography because 
of the low- function. The nonprotein nitrogen w-as 60 mg. per cent. 

A suprapubic cystotomy was done and streptomycin therapy instituted at the 
rate of 3.2 gm. daily. After 1 month the dosage was reduced to 1.6 gm. daily 
and continued until 400 gm. had been given. 

In spite of treatment he continued to run a febrile down hill course, and after 
2 months developed complete anuria with signs of ureteral obstruction. An 
emergency nephrostomy was done, and at operation the kidney wgs found to be 
about 75 per cent destroyed by two large abscesses. The nonprotein nitrogen 
which had been up to 225, dropped to 60 again after the operation. He excreted 
2000 cc urine daily and seemed generally slightly improved. However, the non¬ 
protein nitrogen gradually rose again and ho progressed to extreme cache.xia, 
uremia, and death on May 21, 1947. Autopsj' revealed far advanced tuber¬ 
culosis remainmg in the urinary tract, lungs, liver, and spleen. There was little 
eiidence of retardation or healing of the lesions. This patient became totally 
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deaf during the administration of the first 100 gm. of streptomycin. Only mild 
dizziness was noticed. He also could not tolerate the choline. 

Case 3. A white man of 26 had developed painful swelling of the left testicle 
in July 1945. This had been incised and continued to dram for 1 year, after 
which the testicle and cord were removed and the wound healed. In December 
1946, the right testicle became painful and swollen and he was first admitted to 
our hospital. Both the urine and the pus aspirated from the scrotum were 
positive for tuberculosis. Retrograde urinary tract investigation was not 
thought advisable, and other studies failed to locate a lesion in the urinary tract. 
No abnormalities were palpated in the prostate and vesicles. 

The scrotum and the epididymis were widely incised for drainage and strepto¬ 
mycin therapy was begun, 0.4 gm. every 3 hours. After 10 days one dram of 
the 25 per cent elixir of choline chloride was given daily. The wound was com¬ 
pletely healed by the fourteenth day. After 1 month the amount of strepto¬ 
mycin was dropped to 0.3 gm. every 3 hours, at which rate it was continued until 
400 gm. had been given. He showed transient dizziness from the eighteenth 
to the twenty-fifth day. 

His kidney function, as measured by phenolsulphonphthalein, was normal and 
remained so. He was discharged on May 10, 1947, but has been rechecked 
every mouth. The urine has remained entirely normal, the sedimentation rate 
has stayed down, and guinea pig tests of the urine have been negative 
for tuberculosis. 

Case 4' A white man of 24 had been treated elsewhere about 1943 for tu¬ 
berculosis of the left kidney, prostate, and left epididymis. The latter had been 
removed, and after 18 months of treatment he had returned to his home. He 
was first admitted to our hospital in October 1946, because of hematuria. The 
studies showed tuberculosis of the left kidney and ureter, the bladder, prostate, 
and the left hip. Two weeks after admission a left nephrectomy was done, and 
2 weeks later the left ureter was removed. Drainage from the wound followed 
the second operation, and he ran a toxic course, with temperature to 103 F. 
daily, and for 6 weeks failed to respond to the ordinary supportive treatment. 

On December 4 streptomycin was started with a dose of 0.4 gm. every 3 hours. 
His condition improved and the fever decreased so that in 6 weeks he was afebrile. 
The sinuses healed promptly. He showed mild transient dizziness from the 
eighteenth to the thirtieth days of treatment. After 6 weeks the dose was re¬ 
duced to 0.2 gm. of streptomycin every 3 hours, and 1 dram of the elixir of choline 
was given daily. He received a total of 400 gm. of streptomycin. 

He is now free of symptoms referrable to the genito-urinary tract. The pros¬ 
tate feels normal. The urine is microscopically normal. The sedimentation 
rate is down, and guinea pig inoculations of the urine have been negative. He 
has gained 25 pounds in weight. 

The left hip remained unchanged radiographically throughout the treatment 
and he complained of mild persistent pain there. The orthopedists decided on 
surgery of the joint, from which he is now recovering in a full body cast. 

Case 5. A 52 year old white man in 1919 had the left testicle, epididymis. 
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and cord removed for tuberculosis. In 1934 his prostate was drained perineally 
for tuberculosis, and in 1940 a tuberculous left kidney was removed. 

He was first admitted to this hospital on March 3, 1947, with evidence of 
extensive tuberculosis of the prostate and bladder. Nodules were also present 
in the remaining testicle and epididymis. Excretory urograms failed, however, 
to demonstrate any disease in the remaining kidney and ureter. 

Streptomycin treatment was begun on April 1, 1947, at the rate of 0.4 gm. 
every 3 hours. On the eighteenth day severe dizziness appeared and has per¬ 
sisted in a marked degree. He could not tolerate choline. However, after the 
tenth day of treatment his bladder qrmptoms sharply diminished. The sedi¬ 
mentation rate and blood count were elevated, and the urine full of pus, for 2 
months. Guinea pig test of the urine was positive after he had received 50 gm. 
of streptomycin, but became negative after 250 gm. At this point he left the 
hospital without consent. His symptoms were improved, but the physical find¬ 
ings were unchanged except for some improvement in the prostate. The patient 
was reexamined in November 1948; all criteria for persistent tuberculous ac¬ 
tivity were negative. 

Case 6. A 23 year old white man had had bilateral epididymectomy else¬ 
where for tuberculosis. In July 1946, he developed a painless rectal sinus which 
drained intermittently until his initial entry into this hospital in January 1947. 
The drainage from the sinus contained tubercle bacilli, and the proctologist 
found extensive ulceration of the rectal mucosa. The prostate was an irregular 
nodular mass, fluctuant in places, continuous with the vesicles. The urine was 
loaded with tubercle bacilli, but the intravenous urograms diowed no upper 
urinary tract disease. 

On March 18, 1947, streptomycin was begun, 0.4 gm. every 3 hours. Ten 
days later the elixir of choline was started, 1 dram daily. After 100 gm. strepto¬ 
mycin had been given the dose was reduced to 0.2 gm. every 3 hours. He re¬ 
ceived a total of 400 gm. 

The rectal sinus and mucous membrane now appear healed, and the prostate 
feels normal. He has no symptoms. The sedimentation rate did not become 
normal until 2 weeks after the drug was stopped. The urine is entirely clear, 
and guinea pig tests have been repeatedly negative every G weeks since he had 
100 gm. of the drug. His kidney function remains normal and he has gained 18 
pounds. He was discharged from tlie hospital July 15, 1947, but e.\-amination 
and guinea pig tests have been normal every month since that time. 

Case 7. A 29 year old woman had the right kidney removed for tuberculosis 
in our hospital in 1944. Because of continued bladder sjTnptoms the ureteral 
stump was removed the next year. The sjTnptoms, however, were progressive, 
and she made the rounds of several large clinics without obtaining relief. She 
stated that no one had been able to catheterize the ureter of her remaining 
kidney. 

She re-entered the hospital in November 1946, suffering from marked weight 
loss, night sweats, and marked urinary frequencj’ both daj' and night. Ex¬ 
cretory urograms showed dilated calj'ccs of the remaining kidney and apparent 
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erosion of the lower calyx. The ureter was dilated, fixed, and tortuous, and the 
bladder markedly contracted. The urine was loaded with tubercle bacilli. 

Streptomycin was started December 1, 1946, giving 0.4 gm. every 3 hours. 
A month later the dosage was cut to 0.3 gm. every 3 hours, and after another 
month to 0.2 gm. The total received was 400 gm. One dram of elixir of choline 
was given daily with the last 200 gm. of streptomycin. On the twentieth day 
of treatment she developed mild vertigo, which persisted but was never severe. 

Her urinary frequency began to diminish after she had received 50 gm. of the 
drug. She now voids about every 4 hours and has no pain. Her sedimentation 
rate declined, but became normal only after the close of treatment. Her appetite 
improved and she gained 28 pounds. Temperature and pulse began to recede 
after 250 gm. of the drug, and gradually became normal. The excretory pyelo- 
gram remains essentially unchanged. No acid fast bacilli have been found in the 
urine since the fifteenth day of treatment. Guinea pig studies became negative 
on the urine after 100 gm. of the drug and have remained so. The kidney func¬ 
tion is normal. She was discharged from the hospital in June 1947, and has 
remained clinically well. 

Case 8. A Chinese man, 24 years old, was admitted August 8, 1947. His 
left kidney’’ had been removed for tuberculosis a year before. His present com¬ 
plaint was increasing frequency and dysuria, with intermittent hematuria for 6 
weeks. Sedimentation rate and blood count were normal. The urine contained 
blood and was heavily laden •oath tubercle bacilli. Cystoscopy revealed diffuse 
inflammation of the trigone and an ulcer near the right ureteral orifice. Ex¬ 
cretory urograms did not demonstrate disease of the right Iddney or ureter. 

In September 1947, streptomycin was begun at the rate of 0.4 gm. every 3 
hours, rmtil 120 gm. had been given. After receiving 50 gm. he was symptom 
free, but the urine still contained pus and blood. After 100 gm. the urine was 
completely normal. The bacilli could no longer be found and guinea pig in¬ 
oculation was negative. Repeated at 6 week intervals, they have remained nega¬ 
tive. Cystoscopy shows the bladder healed, and the sedimentation rate and 
phenolsulphonphthalein tests are normal. 

Because of these findings and because of severe vertigo, the streptomycin was 
stopped after 170 gm. had been given. The patient still complains of slight 
dizziness and his vestibular apparatus shows no caloric response. Two months 
after treatment he returned to his work as a university student. 

Case 9. A 35 year old white naval officer had been under observation for 
pulmonary tuberculosis during 1945 and 1946, but had returned to duty with 
apparently arrested lesions. In July 1947, he began to lose weight and developed 
fever, frequency, dysuria, and pyuria. He was admitted July 21, 1947, at which 
time he showed e’vidence of weight loss, tenderness in the left flank, and a boggy 
nodular prostate. His urine showed numerous blood and pus cells. Sedimen¬ 
tation rate was 21 mm. in 1 hour. Blood count and hemoglobin were normal. 
The urine contained many acid fast bacilli. Chest films showed no change from 
the previous year, and the sputum was negative for tuberculosis. Intravenous 
urograms showed a bifid left renal pelvis, loss of cupping of the terminal calyces. 
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and a diffuse mottling extending mto the parenchyma m the lower pole The 
left ureter appeared iigid, serrated, and slightly dilated Cystoscopy shoned a 
single tiny ulcer just above the left ureteral onfice, and nuld injection of the 
trigone Guinea pig inoculations with urine from the bladder and left kidney 
were strongly positive 

Streptomycin therapy began August 8, 1947, with 0 4 gm every 3 hours 
Two w eeks later cystoscopy show ed the ulcer already healed The unne, how¬ 
ever, was still full of acid fast bacilli On August 19, after 32 gm of strepto¬ 
mycin had been given m 10 days, a left nephrectomy w as done There w as a 
caseocavernous abscess 2 cm m diameter in the upper pole, w ailed off from the 
calyx A similar abscess m the lower pole had ruptured into the minor calyx, 
and the pelvic wall was mvolved Sections show ed tuberculosis throughout the 
kidney, and guinea pig inoculation with the pus demonstrated viable bacilli 
Streptomycm was continued after the operation and the wound healed 
per pnmam 

After receiving 20 gm of streptomycin he became moderately dizzy and con¬ 
tinued so After a month of treatment the dosage w as reduced to 2 4 gm daily, 
which was continued until 400 gm had been given He now feels normal ex¬ 
cept for the moderate dizziness, which is subsiding Cystoscopy shows no dis 
ease m the bladder and the prostate feels normal Guinea pig tests of the blad¬ 
der urine are normal, as are other laboratoiy tests He could not tolerate choline 

Case 10 A 27 year old white man was admitted December 17,194G, with the 
typical bladder symptoms of tuberculosis The urine w as loaded w ith blood and 
pus cells and many tubercle bacilh were found on smears and by gumea pig 
tests Sedimentation rate was elevated Cystoscopy showed many hemor¬ 
rhagic areas about the left ureteral onfice, but no ulceration Excretory uro¬ 
grams revealed a normal nght kidney and ureter, but dilatation of the left renal 
pelvis and erosion of all the minor calyces The left ureter w as also tjipically 
involved 

On December 30, thirteen days after admission, the left kidney was removed, 
and 2 w eeks later the left ureter Operative specunens confirmed the diagnosis 
He ran a febnle postoperative course, frequently up to 103 F , and for 6 weeks 
both woimds drained pus His temperature then subsided, though the urine 
still contained pus and tubercle bacilli, and 2 months after operation he went 
home under the care of a pnvate urologist 

He w as re-admitted August 6, 1947, because of increasing bladder symptoms 
and gross hematuria External examination revealed nothing axcept the well 
healed operative scars, but at cystoscopy w e found tw o large ulcers near tlie dome 
of the bladder, each about 1 cm m diameter, and some injection of the tngone 
Laboratory studies show ed hematuria and pyuna, vnth acid fast bacilli present 
m the unne sediment and on gumea pig tests The sedimentation rate was 
elev ated The excretory pyelograms rev calcd an apparently normal nght kidney 
and ureter 

On August 12, 1947 streptomycm was started at the rate of 0 4 gm every 3 
hours He sliowed a transient dermatitis from the eighth to the twelfth day of 
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UTEROVESICAL FISTULAi 

CARL E. BURKLAND 

Uterovesical fistula is a rare condition in which urine dribbles through the 
cervix into the vagina. The present rarity of reports of this type of fistula is a 
tribute to the great improvement in obstetrical and surgical judgment and tech¬ 
nique during the past twenty-five years. Many cases were reported in the 
medical literature of the nineteenth century but a gradually lessening number 
in the first part of this century. Neugebauer in 1889 published a r6sum4 of 
cases on record at that date, 165 in number. In 1901 Sarabezolles published an 
account of 36 additional cases. Following his report many cases were recorded 
up to 1923; since that date I have found record of only 15 cases. 

Uterovesical fistulas, like those between the bladder and vagina, are the result 
of accidental injury in obstetrical, gynecological or urological procedures, 
radium therapy, or of perforation resulting from inflammatory or neoplastic 
disease of the bladder or uterus. They are most often incurred during prolonged 
labor from compression of the bladder wall by the arrested presenting part. The 
bladder becomes firmly compressed between the child’s head and the symphysis 
pubis, thus causing a devitalization of an area of vesical tissue with subsequent 
necrosis and sloughing which leaves a permanent defect. The uterine opening 
of the fistula is usually found in the cervix, rarely in the corpus uteri. The fistula 
usually opens into the posterior portion of the bladder near the midline. Most of 
the cases reported are in multipara and in women with contracted pelves. 

The symptoms are similar to those of vesicovaginal fistula. Leakage of urine 
from the vagina is the chief complaint; frequency, dysuria and sometimes 
suprapubic distress and hematuria follow. Urine may drip continuously from 
the external os of the cervix but more often there is a valvelilce action in the 
fistulous tract so that the flow of urine occurs only when the bladder becomes full 
or the pressure of an accumulated pocket of urine opens the cervix. The incon¬ 
tinence may thus be intermittent or continuous. Burr has reported a case in 
which the entire menstrual flow came from the bladder with no vaginal bleeding. 
Hess reported a case of unilateral fused kidney in which a catheter, passed through 
an assumed third ureteral orifice, emerged from the cervical canal through a 
uterovesical fistula. The patient had no objective or subjective symptoms of 
the condition. 

The diagnosis is made from the history of incontinence, and from vaginal 
and cystoscopic examination. At times cystography may be of help although 
this was not true in our case. The appearance in the cervical os of a dye such as 
methylene blue or mercurochrome injected into the bladder is definite evidence 
of a communication between the two organs. At cystoscopy, one can often see 
on the posterior surface of the bladder and usually in the midline, an irregular 
or slit-like opening which may be surrounded by a small area of congested mucous 

> Read at annual meeting, Western Section, American Urological Association, Victoria, 
B. 0., April 20,1948. 
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membrane. The remainder of the bladder may be normal or show diffuse con¬ 
gestion. In some oases a ureteral catheter can be passed through the vesical 
opening of the fistula and emerge from the cervix. lATien the vesical end of the 
fistula is of a valve-like nature its presence may be difficult to detect. It may be 
necessary to place the patient in the knee-chest position before urine or d 3 'e can 
be seen to flow from the cervix. 

The differential diagnosis involves a consideration of vesicovaginal fistula, 
ureterovaginal fistula, incontinence due to injury of the urethral sphincter, 
extravesical opening of a duplicated ureter, and overflow incontinence from an 
atonic bladder. If the fistulous opening is small the patient may void some urine 
naturally, leading to the erroneous conclusion that the fistula is ureterovaginal 
in type. In none of the above conditions will dye injected into the bladder be 
seen to flow from the cervix. 

The natural tendency of the fistula is to close, rarely spontaneously and com¬ 
pletely, by granulation and cicatrization with contraction of its margins. Sims, 
Brodhead and a few others have reported cases of spontaneous closure of a 
uterovesical fistula. The treatment usually required, however, is closure of 
each end of the fistula separately. If many adhesions have formed and the 
fistula has been present a long time, there may be great difficulty in dissecting 
the cervix free from the bladder wall. 

Many methods of repair have been reported. Either the transperitoneal or 
vaginal approach may be used, largely depending on the height of the fistula in 
the cervix or uterus. Some operators feel that the abdominal exposure gives a 
much better mobilization of the bladder and uterus, although by the use of deep 
lateral perineal incisions or the Schuchardt incision good e,xposure may be ob¬ 
tained by the vaginal route. In the abdominal approach the fundus of tlie 
uterus is grasped and retracted upward and backward, while the bladder is 
displaced forward. The vesico-uterine peritoneal reflection is then divided 
transversely and the bladder and uterus are separated until the fistulous tract is 
crossed, both ends e.xposed and closed. In the vaginal approach the best pro¬ 
cedure is to expose and suture the vesical and uterine aspects of the fistula 
through the temporarily transversely divided anterior vaginal fornix after 
curetting the fistula. 

Another plan is to denude and suture the fistula through the temporarily slit 
cervical lips after curetting the course of the tract. As a measure of last resort 
an hysterostomaclesis can be done. This necessitates closure of the cervical 
canal and conversion of the vesical and uterine cavities into one common recep¬ 
tacle. The patient will then menstruate through the urethra. 

For a successful result by any method there must be adequate exposure, 
wide and free mobilization of the bladder, the free release of adhesions and 
scar tissue about the fistula, separate suture of uterus and bladder, and catheter 
drainage of the bladder. Diversion of the urinary stream by suprapubic ej'stos- 
tomy or by the use of an indwelling urethral catheter, prcferablj’ the former, is 
imperative. The use of the prone position with the patient on a Bradford frame 
is A’ery helpful in keeping the urine off the suture line and securing an carlj-. 
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good closure of the wound, thus preventing a recurrence of the fistula. The use 
of vitamins, especially vitamin C, and the use of sulfonamide drugs and penicillin 
or streptomycin pre- and postoperatively will aid in controlling infection and in 
wound healing. The chances of successful operative repair are good except in 
those cases in Avhich the fistula is due to malignant disease or accompanied by 
very extensive loss of tissue. 

Gottlieb successfully treated a case of uterovesical fistula by passing an 
electrode into the fistulus tract and coagulating the tract by slowly withdrawing 
the electrode with the current on. Gann reported the healing of a fistula follow¬ 
ing three applications of radium inserted into the uterine cavity, 

CASE REPOUT 

Mercy Hospital No. 115910. Mrs. M. L. D., a 36 year old white woman, 
was admitted to the hospital complaining of intermittent leakage of urine from 
the vagina following the delivery of her last child 4 months earlier. Her general 
past health had always been good except for poliomeylitis as a child and diph¬ 
theria at 20 years of age, from both of which she recovered with no residual 
defects. She had had no serious injuries or surgical procedures and had rmder- 
gone seven pregnancies with six children living and well. Induction of labor and 
forceps delivery was necessary for the birth of her sixth baby which was stillborn. 
For some time after the birth of this baby she was bothered with periods of in¬ 
continence of urine. These ceased however and did not recur until after the 
present delivery. 

The patient was delivered of a male child, with a fairly large head, by podalic 
version and extraction. Urinalysis before delivery had revealed many pus cells 
and gram-negative bacilli and gram-positive cocci. The course was rather 
stormy for the first 2 daj’^s after delivery with fever, rapid, weak pulse, and ab¬ 
dominal distension which required Connell suction for relief. Improvement 
followed the administration of penicillin for 6 days, and the administration of 
sulfadiazine for another 6 days. On the eighth post-partum day her temperature 
was elevated to 102.6F, It continued elevated for 5 days, and then became 
normal. 

Following delivery the patient was incontinent, though she voided small 
amounts at times. Voiding was accompanied by burning and distress. For a 
few days there was some pain in the lower left quadrant of her abdomen. By 
the tenth and eleventh post partum days slightly larger amounts were voided 
but incontinence was still present. The patient felt that urine was dribbling 
from the urethra. There was no mention on her chart of any vaginal drainage of 
urine. I saw the patient on the fifteenth post-partum day lying in bed in no 
distress; the abdomen was soft and no masses or organs were palpable. The 
urethral meatus was red and inflamed but I noticed no vaginal lealcage of urine. 

I thought the cause of the incontinence was probably a weakened urethral 
sphincter or overflow incontinence from an atonic bladder and ordered a reten¬ 
tion bladder catheter and some prostigmin for 3 days. An x-ray of the abdomen 
was negative for calculi; a urinalysis showed nothing of note. While the Foley 
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bag catheter iias in the bladder for 4 days the patient remained quite dry and 
felt very comfortable After it n as removed she voided iv ell ii ith no incontinence 
and IV as allowed to go home Shortly after arnving home, hovi ever, incontmence 
recurred and persisted 

I did not see the patient again until she came to my office 3 months later At 
this time she was able to state that urine did leak from the v'agma, but there vv ere 
days and nights when no leakage occurred Cystoscopic examination revealed 
no abnormal opemng in the bladder Arg 3 a'ol was instilled into the bladder and 
a vaginal speculum inserted but no fluid appeared in the vagina Thorough in¬ 
spection of the vagina revealed no fistulous opening As the patient was being 
assisted from the examining table, the nurse noticed argyrol leaking from the 
vagina A week later, cystoscopy showed that the bladder mucosa was less con¬ 
gested but revealed no abnormal opening in the mucosa Argyrol was again 
instilled into the bladder, and again did not appear in the vagina until the patient 
got off the table An intravenous urogram revealed normally functioning kid¬ 
neys and the resultmg cjstogram showed no leakage or fistulous tract from the 
bladder or ureter on the anteroposterior or lateral views A week later, dunng 
a third cystoscopic examination, a slit-like opening w as seen on the posterior w all 
of the bladder directly in the midline Attempts to pass a ureteral catheter 
through this openmg w ere unsuccessful We thought that w o w ere dealing w ith 
a vesicovaginal fistula, the vaginal orifice of which could not be located Ad¬ 
mission to the hospital was advised for further study and treatment No now 
physical or routine laboratory findings were revealed 

Sodium pentotbal was given intraveaouslyand the patient pJaced in a modified 
knee chest or Krasko position Wo have found this position helpful in operating 
upon vesicovaginal fistulas and in operations on the female urethra With the 
patient in this position merourochrome (1 per cent) injected into the bladder 
ran out of the cervix Since attempts to find the orifice of the fistula wnthin the 
cervLx w ere unsuccessful, w e thought that its insertion must be higher in the 
uterus For this reason the transpentoneal approach was recommended for re¬ 
pair of the fistula in order to obtain good exposure and mobilization of the uterus 
and bladder 

The usual low, midline, abdominal, incision w as made and the vesico uterine 
fold of peritoneum was incised transversely Many adhesions were found be- 
tw een the anterior w all of the uterus and the posterior w all of the bladder After 
these were freed, a short fistulous tract was encountered running from the region 
of the low er uterine segment to the posterior w all of the bladder in the midline 
Wlien tins tract w as cut across an opening about 1cm in diameter w as found 
in the wall of the bladder and a slightl> larger opening in the uterus (fig 1) 
The mucosa of the bladder w as pale, pouting, and very adherent to the fistulous 
tract A siiprav agmal hysterectomy w ns performed The tissues of the uterus 
were very friable, pathological examination of the organ revealed chronic endo 
metiitis The opening in the bladder mucosa was then dissected free, mobilized, 
and closed with continuous suture of fine catgut placed m the siibmocosa The 
muscularis of the bladder was closed m 2 layers using No 2 chromic catgut and 
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the peritoneum apposed over the entire region. The peritoneum was then dis¬ 
sected from the bladder and a suprapubic cystostomy performed. The abdom¬ 
inal incision was subsequently closed in the usual manner and an indwelling 
urethral catheter placed in the bladder. 

On return from the operating room the patient was placed in the prone posi¬ 
tion on a Bradford frame to keep urine from the suture line. However, she 
found it difficult to tolerate this position and after 3 days was allowed to lie on 
her back. The wound healed well. The suprapubic catheter was removed on 
the thirteenth and the urethral catheter on the sixteenth postoperative days. 
Urine was voided immediately with no difficulty and there was no suprapubic 
or vaginal leakage of urine. She left the hospital on the eighteenth day and has 
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Fig. 1. Site of uterovesical fistula in our case 


had no trouble since. On frequent office visits the urine has been normal and 
she has felt very well. 


SUMMARY 

A case of uterovesical fistula with vaginal leakage of urine is reported fol¬ 
lowing delivery by version and extraction in a 36 year old, para-7, white woman. 
The present rarity of the condition is due to the great advance in obstetrical and 
surgical technique in the last 25 years. The diagnosis was aided by use of the 
knee-chest position. Transperitoneal closure of the fistula was carried out easily 
with free mobilization of bladder and uterus. The patient obtained a fine im¬ 
mediate and final result. 

1127 — 11th St., Sacramento 14, Calif. 
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MANAGEMENT AND MORTALITY OF PERIURETHRAL 

PHLEGMONS! 

JOSEPH G. RIEIOERT 

From the Department of Urology, Bellevue Hospital, New York, N. Y. 

Periurethral phlegmons are usually described as a urinary extravasation; how¬ 
ever, urinary extravasation is too broad a term for such and includes all condi¬ 
tions following an injury to the pelvis or perineum. True injuries to the lower 
urinary tract and perineum will not be described in this paper. Periurethral 
phlegmon is herewith properly defined as a septic infiltration following urethral 
infection and obstruction resulting in a urinaiy extravasation. This condition 
presents a different picture of onset as compared with urinary extravasation 
following trauma. The periurethral phlegmon begins as a localized, urethral 
inflammation proximal to a urethral stricture and in conformity with Campbell’s 
statement: “The phlegmon is always pathologically first a periurethral abscess.” 
Urethral strictures of many years’ duration are the main etiological factors in 
this disease. Rolnick has stated that in about 50 per cent of the cases a sound 
can be passed and there is no apparent loss of continuity of the urethra. In 
another 15 per cent the urethra appears intact and although a stricture is present 
it is amenable to dilatation. In only 25 per cent of the cases is an impermeable 
stricture present in which there is also an extravasation of urine so the amount of 
urine extravasated is not as important as the virulent organisms introduced into 
the tissues. 

Nonseptic extravasation is more benign. Wolfer has found that the injection 
of sterile urine did not produce a phlegmonous process. Therefore the classical 
fascial barriers of Colles and Buck are usually resistant to uninfected urine or 
experimentally injected fluids but do not resist the infected urine escaping behind 
the urethral stricture or through the periurethral abscess. The malignant, septic 
character of the disease is often due to associated anaerobic bacteria including 
the anaerobic gas forming bacilli. The most commonly encountered organisms 
are the streptococcus and the Hemolytic staphylococcus and often occurring in 
combination with the colon bacillus and the gonococcus. The toxemia of the 
patient with phlegmons is partially caused by the widespread thrombosis and 
thrombo-phlebitis with gangrene and partially by the organisms involved, but it 
is caused in part by the extremely wide contact with the tissues. Despite the 
outstanding thrombo-phlebitis characteristic of the disease, death by pulmonary 
emboli is rare. 

It is about the anatomical barriers that at first limit and then guide the spread 
of the infection I now wish to describe briefly. Colles’ fascia is the deep layer of 
the superficial perineal fascia. By fusion with the inferior layer of the triangular 
ligament it attaches in front to the pubis and laterally to the ischiopubic rami 
and as far back as the ischial tuberosities and then curves forward enclosing the 

iRead at annual meeting, American Urological Association, Boston, Mass., May 20, 
1948. 
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bulb and superficial perineal pouch to become continuous with the dartos of the 
scrotum and Scarpa’s layer of the abdomen. It is then seen that the superficial 
perineal pouch contains the bulb and bulbous urethra and as most strictures occur 
in this area and the infection breaks through here into the superficial perineal 
pouch, Colles’ fascia becomes the most important bawier. In our series of cases 
to be mentioned, over 90 per cent started in the superficial perineal pouch. The 
other barriers are Buck’s fascia which surrounds the penis and may delimit an 
infection started in the pendulous portion of the urethra. These infections rarely 
secondarily invade the scrotum and perineum. Finally the triangular ligament, 
or the urogenital diaphragm os it is often called, would guide an infection 
starting from the membranous and prostatic urethra. Infections originating in 
the membranous urethra usually ruptiwe through the superficial layer of the 
triangular ligament and then follow Colles’ fascia. Rarely they break through 
the deep layer of the triangular ligament into the pelvis. They then may dissect 
the peritoneum from the bladder and pass into the space of Retzius or may pro¬ 
gress posteriorly into the ischiorectal fossae and may include the buttocks and 
inner, upper aspect of the thighs. This type when first seen may appear to be a 
perirectal or ischiorectal abscess. We have had 15 cases in which the rectal ex¬ 
tension was more marked than the genital. However, a careful history will 
usually show urinary troubles. In 180 cases only 5 failed to give a substantial 
urinary history. 

The patient with a periurethral phlegmon will usually have had urinary diffi¬ 
culties for years and may have had one or more attacks of acute retention. The 
weakened, eroded, infected area in and about the stricture gives away and septic 
urine begins to infiltrate the tissues. The patient will often complain that he felt 
a sharp sensation of “something giving away’’ as he strained to urinate. He is 
usually admitted twelve to twenty-four hours later in a stuporous or toxic condi¬ 
tion with a history of malaise, fever, chills, prostration and dehydration. He 
usually shows a swollen, edematous and even gangrenous scrotum with swelling 
in the perineum and redness of the skin starting to involve the suprapubic area. 

External urethrotomy and drainage is the operation of choice for the following 
reasons: 

1) The urinary obstruction incident to the stricture is relieved and the funda¬ 
mental cause of the infection is thereby corrected. 

2) The infected periurethral tissue is provided with drainage. 

3) The dependent position of the drainage favors complete emptying of the 
bladder. 

4) It has been shown that Colles’ fascia guides 90 per cent of the infections 
and as the extension is usually to the abdomen due to the fact, anatomically, 
that Colles’ fascia is continuous mth Scarpa’s layer, the infection then is super¬ 
ficial, really subcutaneous. A suprapubic cystotomy performed through this 
infected tissue would introduce the virulent organisms into the deeper, uninfected 
tissue under the rectus sheath. 

I make these points because in some institutions suprapubic cystotomy is done 
by choice. We do external urethrotomies on all oiw cases. In the last 180 cases 
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external uretlirotomies were done in 176 instances. In the remaining 4 cases it 
was impossible to pass a filiform as a guide to a urethrotomy so a suprapubic 
cystotomy was performed. In each of these 4 cases, however, external urethrot¬ 
omy had to be performed later to establish continuity of the urethra. 

External urethrotomy also requires a widespread incision and drainage opening 
up to and beyond the infected areas. The attachment of Colles’ fascia to the 
fascia lata usually prevents spread down the thighs. Circum-anal and gluteal 
spread is common. The scrotum is almost always involved but very often the 
penis is protected by Buck's fascia. Parallel incisions through the skin and sub¬ 
cutaneous tissue to the muscle of the abdomen may be necessary and carried as 
high as the infection spreads, in some cases we have had to carry the incision to 
just below the axilla. Counter drains connect the incisions and the entire area 
is packed open with hot potassium permanganate dressings. The scrotum re¬ 
quires special attention in advanced phlegmon. It is often bivalved and the 
testicles are completely isolated and wrapped in gauze saturated with potassium 
permanganate. The inguinal canals are opened and in most cases the gangrenous 
scrotal skin has to be excised. The necessity for wide radical incision and drain¬ 
age cannot be overemphasized especially when crepitation is felt under the skin, 
otherwise several hours after surgery the crepitation will be noticed above the 
incisions and the wounds will have to be reopened. In 12 cases we have had to 
subject patients to further incision and drainage after what was considered to be 
adequate drainage. “A timorous incision is the patient’s death warrant.” 
(Keyes) 

In cases showing crepitation, gas antitoxin should be used and we have given 
individual cases over 20 therapeutic doses. The mortality in cases where culture 
was proven to be B. welchii is very high. The whole incised area is kept soaked 
in potassium permanganate solution postoperatively and allowed to close only 
after the area looks clean. The external urethrotomy tube is removed when the 
perineal area has healed in and replaced with an indwelling catheter to close the 
defect in the urethra. Plastic surgery is often necessary to close the defect in 
the urethra which has sloughed from gangrene and to cover the testicles after 
gangrenous scrotal skin has been excised. 

Those who object to external urethrotomy and exposure of the testicles state 
that this is deforming and results in a long stay in the hospital to correct these 
defects. However, in a disease with such a high mortality, time in the hospital 
is not to be considered when incising the infected areas. Performing a supra¬ 
pubic cystotomy will not save time as 60 to 85 per cent of these phlegmons have 
strictures, most of these of small caliber and the cystotomy sinus is not apt to 
close without urethral dilatation or long inlying catheter. This is also what is 
done to close the defect in the urethra from an external urethrotomy without the 
additional benefit of the strictures being dilated perineally as in a urethrotomy. 
After discharge from the hospital urethral dilatations must be continued and 
failure to do so has resulted in several cases returning after one or two years 
vdth a new periurethral abscess or phlegmon. 

One typical advanced case on admission showed a huge, edematous scrotum 
with an area 4 by 4 inches of black, gangrenous skin. Crepitus was felt over 
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the lemainder of the scrotum, extending over both iliac crests well into the left 
flank and, most unusual, down the left leg to the ankle. He was treated in the 
manner already described with an external urethrotomy and incision and drain¬ 
age douTi the left leg, over the buttock and up the abdomen. Because the 
culture yielded B. coli, Streptococcus hemolyticus and B. welchii he was given 
continuous doses of penicillin and gas antitoxin. The wounds healed, all crepita¬ 
tion disappeared but on the thirteenth postoperative day cardiac decompensa¬ 
tion developed, and the patient cx-pired. The final nonprotein nitrogen was 
112 . 

In the Department of Urology at Bellevue Hospital we have treated over 800 
cases of periurethral abscess and periurethral phlegmon in the past 25 year 
period. The cases used in this study total 372, of which 194 are classified as 
periurethral abscess and 178 as true phlegmons, in that they had already broken 
down the fascial barriers. To evaluate the relative merits of sulfonamides and 
penicillin on the mortality of the disease, the study is divided into two G year 

Table 1 


Smes 1, 

1932-1938 

No sulfonamides 

or penicillin 


Periurethral abscess 

89 

deaths 

0 mortality 

0% 

Periurethral phlegmon 

103 

deaths 

39 mortality 

38% 

Senes 1, lOtO-lOtC 

Sulfonamides and Pcn»ct/^in 


Periurethral abscess 

105 

deaths 

0 mortality 

0% 

Penurothral phlegmon 

75 

deaths 

15 mortality 

20% 


periods. Series 1 prior to the use of chemotherapy and penicillin, and in series 
2 where sulfonamides and penicillin, together or separately, were used on all 
cases. See tables 1 and 2. From this it can be seen that sulfonamides and 
penicillin carry little importance in periurethral abscesses if a prompt external 
urethrotomy is performed as the mortality in each series is zero. In periurethral 
phlegmons, sulfonamides and penicillin have played a significant role in lowering 
the mortality from 38 per cent to 20 per cent ns the surgery was the same in 
both series. 

The causes of death are listed to show that chemotherapy has lowered the 
chief cause of death, toxicity and septicemia, to a much lower rate. Before 
chemotherapy the majority of patients died of septicemia, often with positive 
blood cultures of Streptococcus hemolyticus and Staphylococcus aureus. 

Table 3 illustrates the fact that one-third of all mortalities occur on the first 
postoperative day. These patients were often moribund and the disease so 
advanced that emergency surgerj’ and all supportive measures are of little avail. 
All periurethral infections, even vhat appear to be simple abscesses, should be 
treated ns emergencies and are operated on inthin 24 hours or less. The value 
of this policy is borne out in the mortality record between periurethral abscesses 
and periurethral phlegmons. Failure to operate upon a periurethral abscess 
may result in a periuretliral phlegmon by the next day. 

The mortah'ty figures of various reporters are presented in table 4. 
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One final thought should be mentioned. Many of these cases of periurethral 
abscess and periurethral phlegmon on admission will have the ability to urinate 

Table 2. Causes of deaths in periurethral phlegmons 


Series I. 

A. Toxicity and septicemia,... 

B. Pneumonia. 

-39 deaths.. 

d 

C. Pulmonary infarct. 



T>. Heart failure. 


. R 

E. Uremia. 


1 

F. Cirrhosis of the liver. 


.. . 1 



39 

Series II. 

... .15 deaths. 


A. Toxicity and septicemia.... 


. 5 

B. Uremia. 


. 4 

C. Heart failure. 


. 3 

D. Anesthesia. 


. 1 

E. Generalized tuberculosis_ 


. 1 

F. Ascites. 


. 1 


15 


Table 3. Postoperative survival in days 


DAVS 

CAICPBELL SERIES ' 

(BELLEVUE 1915-192P) 

SERIES I 

SERIES 11 


deaths 

deaths \ 

deaths 

1 

15 

10 

5 

2-5 

15 

6 

2 

6-10 

10 

9 

3 

over 10 

15 

14 

5 

• 

55 

39 

15 


Table 4. Mortality of periurethral phlegmons 
Before Sulfonamides and Penicillin 


cases % 

Campbell.•. 1915-1929 135 43 

Finestone. 1930-1939 32 50 

Smitb. and Pinton.. 1925-1940 133 56 

Bellevue Series 1. 1932-1938 103 38 


With Sulfonamides and Penicillin 


Beard. 1938-1946 92 25 

Bellevue Series II. 1940-1946 75 20 


with what appears to be a good stream and not be in urinary retention, but an 
external urethrotomy should nevertheless be performed. Although in a few 
mild cases the patients may recover with an indwelling catheter and simple 
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incision and drainage, in many cases one will find it necessary to go back later 
and do a urethrotomy. We have had 10 cases treated only by incision and 
drainage but in 2 of these cases of periurethral phlegmons the patients died, 
and these could at all times urinate freely. 


CONCnUSIONS 


Treatment of periurethral phlegmon begins with prompt radical incision and 
drainage with diversion of the urinary stream. 

External urethrotomy is the operation of choice for diverting the urinary 
stream. 

Sulfonamides and penicillin have resulted in a lowering of the mortality about 
15 per cent in our series of periurethral phlegmons. 

945 Lexington Ave., New York, N. Y. 
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DISCUSSION 

Dr. a. Lynn Herring (Memphis, Term.): Dr. Riekert is to be congratulated 
upon the clear and concise presentation of his paper and for his worthy contribu¬ 
tion to our knowledge of periurethral phlegmons by his study of a large series of 
cases both before and after the sulfa drugs and antibiotics were available in the 
treatment of these conditions. 

The seriousness of urinary extravasation with resulting phlegmons is best 
shown by the high mortality and morbidity rates. This condition is seen rather 
infrequently in private practice today, but to those of us on the charity services of 
hospitals in the South where there is a large colored population, it is a common 
sight. 

A review of 100 consecutive cases of periurethral phlegmon treated at the John 
Gaston Hospital, the teaching institution of the University of Tennessee Medical 
School at Memphis, are included in this report. All of these were given sulfon¬ 
amides but only 25 per cent had penicillin as it was not available for general use at 
the time the majority of these patients were seen. There were 36 cases of peri¬ 
urethral abscess with no deaths and 64 cases of periurethral phlegmon with 21 
deaths, or a mortality of 33 per cent. Thus, from a comparison of the results 
reported by Dr. Riekert with 20 per cent mortahty when both penicillin and the 
sulfonamides were used, it appears that penicillin is more effective than sulfon¬ 
amides in combating periurethral phlegmons. 

The etiology is well demonstrated by the fact that in this series the incidence 
of proved stricture of the urethra was 91 per cent. A history of gonorrhea from 
one to several times was obtained in 67 per cent. Acute retention of urine was 
present in 54 per cent, an additional 12 per cent gave a history of difficult urina¬ 
tion, and urethroperineal fistulas were present in 8 per cent. 

The principal treatment of these patients remains unaltered in that it is smgi- 
cal. Wide and radical incision and drainage of the involved tissues should be 
done on an emergency basis and at the same time provision should be made for 
urinary drainage. In this series 34 per cent had suprapubic cystostomy, 9 per 
cent had external urethrotomy and 8 per cent had suprapubic cystostomy fol¬ 
lowed later by a permanent external urethrotomy. Six per cent had had external 
urethrotomies prior to admission. Other than surgery, treatment should include 
penicillin and/or sulfonamides, supportive measures such as blood transfusions, 
adequate hydration, high vitamin intake, hot wet dressings of some mild anti¬ 
septic solution to the involved areas and hot sitz baths as soon as the patient is 
ambulatory. 

The phlegmons in this series involved the perineum and scrotum in 32 per cent, 
the perineum alone in 25 per cent, the scrotum and anterior abdominal wall in 18 
per cent, and were limited to the penis alone in 6 per cent. There was perirectal 
involvement in 3 per cent. 

The morbidity of this condition is illustrated by the following: 

1) Hospitalization varied from 1 to 138 days for an average of 18 days. 
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2) Twenty-seven per cent of the patients in this series had two or more admis¬ 
sions with the same diagnosis. 

3) Following hospitalization periodic dilatations of the urethra were required 
for an indefinite period. 

In closing I should like to cite 24 cases of periurethral phlegmon treated in 1947 
and not included in the above series. All of these had penicillin and sulfon¬ 
amides, surgical drainage, and suprapubic C 3 'stostom 3 ^ for urinai^- drainage. 
There were 2 deaths (one of which was an anesthetic death), a mortality of S 
per cent. This is by far our best year’s record in the management of this serious 
problem. 

Dn. Eduardo Castro (M&ico, D. F.): Dr. Riekert is to be commended on 
this splendid presentation of the management of periurethral phlegmon. 

I rise before 3 'ou only to say that in 1942 I read before this Association a 
translation of a paper I had published in the Me-vican Review of Urology, and in 
which I spoke about the reduction in mortalit 3 ' obtained at the Hospital Judrez 
in oases of periurethral phlegmon, from 50 per cent down to 15 per cent, such a 
lowering being due to the routine use of smalt transfusions of blood, to supplement 
the usual measures of ample incisions and diversion of urine, preferabl 3 ' through 
an external urethrotom 3 '. 

Since the advent of penicillin we have had no mortality in 83 cases, treated 
within a reasonably short time after the onset of the e.xtravnsation. Two cnscs 
which died in 3 years’ time were in the hospital less than 24 hours. The good 
effect of the transfusions is still further shown b 3 ’ the shortened healing time. 

Dr. Joseph G. Riekert (New York, N. Y.): IVe h.ave found it difficult at 
Bellevue Hospital to reduce the mortalit 3 ' below 20 per cent, for two good rea¬ 
sons: 1) Man 3 f of our cases are so advanced and so moribund on admission, that 
surgery is done just to give them a fighting chance. One-third of these patients 
expire the first da 3 ', despite transfusions and penicillin and all that can be done. 
2) Many of them are hopelessl 3 '’ late cases, and I think until we get earlier cases, 
our mortality will sta 3 ' at approximatcl 3 ' 15 to 20 per cent. 

With the advent of antibiotics, we can clean up the infections. Tho 3 - live sev¬ 
eral weeks. Locall 3 ' there is a healing but the nonprotein nitrogen seems to 
mount and they die of uremia. Whether this is toxic nephritis brought on at the 
time of the original infection, we can’t sa 3 ', but the infection localb’ cleans up 
under the antibiotics, and they die of uremia. 
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RETROPERITONEAL CREPITANT CELLULITIS FOLLOWING 
URETHRAL INSTRUMENTATION: REPORT OF A CASE 
OF THE CLOSTRIDIAL TYPE' 

A. FRED TURNER, Jn., LOUIS M. ORR and J. C. HAYWARD 

Although gas bacillus infections involving almost everj’- organ of the body 
have been reported, the urinary tract is so seldom involved that the urologist 
usually considers this type of infection as a clinical rarity and outside of his field. 
A review of the literature, however, reveals that such infections are encountered 
more frequently in urological practice than is generally thought. Moreover, 
since early clinical diagnosis offers these patients their only hope of sur\dval, it 
behooves the urologist to become more familiar with the diagnostic signs and 
sjunptoms of this entity. In retrospect, our case appears to have been typical 
in many respects, and the diagnosis of gas bacillus infection could have been 
made clinically. 

Gas bacillus infections have been described following surgery on almost every 
part of the body. This complication has been reported most often following 
appendectomy and cholec 5 '’stectomy and also subsequent to operations where 
fecal contamination is likely. The relatively few such cases reported following 
urological surgery do not differ materially from those following other types of 
surgery. Lazarus was able to find 25 cases of gas bacillus wound infections fol¬ 
lowing Iddney surgery, including 2 cases which he reported. Mencher and Leiter 
reported 14 cases of postoperative anaerobic infections of the urinary tract en¬ 
countered at the Mount Sinai Hospital dui'ing the preceding 11 years. Eleven 
of these cases were B. welchii infections, and the other 3 were infections bj"- 
tetanus bacilli. 

We were able to find reports of 3 cases in the literature which rather closely 
resembled our case. Two of these were reported by Dunham in 1897, and one 
was mentioned by Hotchkiss in a discussion of a paper by Hitzrot in 1912. All 3 
of these infections developed after the passage of sounds on the third, fourth, and 
fifth days respectively after external urethrotomies for strictures. The onset in 
Dunham's cases was rapid (21 hours after passage of the sound in one and 7 hours 
in the other). Both were initiated with a chill, and death occurred 33 hours 
later in one case and 45 hours later in the other. Subcutaneous emphysema 
became widespread before death in both cases, and in both emphysema of a 
number of abdominal organs was found at necropsy. B. welchii was cultured 
from these organs. As for the case mentioned by Hotchkiss, no information was 
given other than that it “was rapidly generalized and fatal.” 

CASE REPORT 

Mr. J. K., a 42 year old, rather poorty nourished truck driver, was admitted to 
the Orange Memorial Hospital on May 29, 1947, vdth overflow incontinence of 
several months’ duration. He was found to have an alkaline urine cloudy with 

I Read at annual meeting, Southeastern Section, American Urological Association, 
Hollywood, Fla., January S, 1948. 
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leucocjtes, distention of the bladdei midnay to the umbilicus, nnd set oral 
strictuies m the pendulous urethia ttluch peimitted passage of LeFort sounds 
no larger than 16F On INIay 30, 1947, an internal uiethrotomj' was perfoimed 
withtheRibaelectiotomeanda24F Foley cathetei inserted His postoperatn e 
course was unetentful Nine dajs aftei operation the catheter was lemoted 
and the following day the patient was discliarged, t oiding freely He then re¬ 
turned to the office e\ eiy 2 weeks foi urethial dilatations 

Sl\ weeks after discharge from the hospital the third dilatation of the uiethra 
was earned out in the office Ten hours aftei the instiumcntation, the patient 
was readmitted to the hospital because of feiei, chills, malaise, and lomitmg 
Woven bougies up to size 2GF had been passed m the office and noted to be 
tight, but no unusual difficulty had been encountered in then passage On ad¬ 
mission the patient appealed ill, his tempeiatuie was 100 G F , and his pulse 100, 
but otheiwise the ph 3 sical examination was essentiallj negative Parenteral 
fluids w ere admmisteied and 50,000 units of penicillin w ere injected ev er 3 3 hours. 
For 8 hours aftei admission his condition seemed slightl 3 ’ improved, but there¬ 
after began to show signs of severe and piogiessive toxemia, with peripheral 
circulator 3 collapse and iapidl 3 ' mounting temperatuie, eventuating in death 
45 hours aftei admission Siippoitne measuies such as blood transfusions, oxy¬ 
gen tent, Levine tube with suction, penicillin, and parenteral fluids seemed to 
have no effect on the lapidly progressive illness As the tempeiaturo mounted 
steadily toward its maximum of 108 (fig 1), the abdomen remained soft, but 
severe vomiting persisted and was soon accompanied by diarrhea Blood and 
mucus appeared both in the v omitus and stools The Wangensteen suction ap¬ 
plied to the levine tube aspirated enormous amounts of gas Except for the fiist 
12 hours in the hospital, the radial pulse was imperceptible, and the extremities 
were cold and clammy Amina existed throughout the terminal illness, for it 
was only a few hours before his death when we were able to obtain a few cubic 
centimeters of urine by catheterization This iinne contained 4 plus albumin 
and 100 leukoc 3 'tes micioscopicalb' pei low power field imcentrifiiged On the 
day after admission, the white blood count was 15,700 with marked increase m 
young pol 3 'moiphonuclcars, the hemoglobin was 84 per tent, red blood cells 
4,400,000 On the day of his death the blood uiea nitrogen was 85 mg pei cent 
Necrops 3 ' was perfoimed 4 houm aftei death The mucosa of the stomach 
and that of the colon showed seveial lather laige hemorrhagic areas, and the 
w alls of the colon exhibited ciepitus due to emph 3 Eema Numerous, small, tliin- 
wailed diverticula, each containing a small fecalith, were found m the colon 
The bladder musculature w as greatl 3 ’ h 3 'pcrtroplucd and m some aicas the bladder 
mucosa was hemorrhagic The piostato was surrounded b 3 ' a thick ka 3 er of 
old, dense, inflammatorj tissue xV small prostatie absciss was picscnt below 
the floor of the prostatie urethra Careful se uch and dissection failed to rev cal 
any evidence of injuo which might have been produced b 3 ’ the passage of 
bougies t most striking finding was the stiipping up of the entiie pelv ic jicri- 
tonciim b 3 numerous tin 3 , cleii, gas filled vcsiclcs, some of which weie toilcstcd 
(fig 2) Palpation icvealed extensive crepitus of the iliop-o.is mii'cle and of 
the muscles lining the pelvis One group of these coalcscent vesicles with a 
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Fig. 1. Shoeing progressive rise in temperature and early advent of impeiceptible 
radial pulse. 
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small piece of attached muscle was cultuied and B welchn reported The 
other abdominal organs were grossb’ noimal, but micioscopic examination of 
the liver and kidneys showed parenchjmatous degeneration, as might he ex¬ 
pected m association with sex'eie toxemia 
Microscopic sections from several hemoiihagic aieas of the intestinal wall 
showed extravasation of red cells m the mucosa with disruption and sepaiation 
of the fibers of the submucosa by fluid and gas. 

DIXGNOSIS 

Early diagnosis of postopeiatwe gas bacillus infection can be made only 
through familiarity with the clinical signs and symptoms charactenstic of the 
infection If the diagnosis must await the demonstration of subcutaneous 
emphysema by eliciting crepitus, the process may have progressed beyond the 
point at which cuie can be expected, and m cases such as oiiis, the emphjsema 
may be in areas which are not"accessible to examination 
The classical desciiption of this type of infection by Nason and Stan is essen¬ 
tially one of piogiessive, iiieveisible circulatory collapse, with cold, clammy 
extremities, and temperature increasing piogressively to as lugh as 108 to 110 F 
Death occurs in about 30 hours 


B VCTERIOLOGX 

Reeves has pointed out that considerable confusion exists .at present con¬ 
cerning anaerobic gas forming b.acilli This he attributes to the fact that any 
lesion characterized by gas in the tissues together with gram positive bacilli is 
considered to be gas gangrene In most reported cases the pathogenic organism 
has been identified as B welcliii on cultural information which has not been 
presented, or which could be accepted onlj as presumptive foi the oigamsm 
In other instances, the mildness of the cases m which C wclchii is ieportedl 3 ' 
isolated casts some doubt upon the accuiacj' of the bacteiiologic.al reports As 
one of themembeis of the genus Clostiidium, of which C tetani and C botuhnum 
are also members, C wclchii produces a powerful, neciotizing exotoxm, which 
lyses red blood cells, causes focal necroses m the kidncjs and liver, and causes 
hematuria and hemorihages m various parts of the bodj Our case ccitainlj- 
met all the requirements concerning toxicitj of C w elchii, but the bactei lological 
method used could hardly be considered moic than presumptiv e tVe tlieiefore 
hav e chosen to classifj’ our case simply as one of clostiadial infection, since fui ther 
identification of the organism is of moie bacteriological than clinical interest 

The term “crepitant cellulitis” has been ehosen in piefeience to the more com- 
monl 5 ' used teim “gas gangrene,” since it is more descriptive of the actual con¬ 
dition found Gangiciie did not exist in our case, probablj because its fulminat¬ 
ing course with earlj' death from toxemia did not pcimit progicssion of tlie 
pathological process to this point 

The route b}' which the organism entered the retioperitoneal spices in the 
absence of anj' demonstrable lesion in the urethra is .i mattci for speculation 
No proof exists that the passage of bougies actuall}’ caused the cellulitis, but it 
seems the onlj' reasonable explanation. It is usually assumed that such infections 
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metastasize waj’- of the lymphatics. It seems reasonable to believe that some 
organisms present in the urethra may have entered the l3'’mphatics of the urethra 
through microscopic openings produced by the passage of the instruments, and 
from there been transmitted in this manner to the retroperitoneal lymphatics. 

The property of the pathogenic clostridial organisms to lie dormant in pre¬ 
viously traumatized tissues for months or j^ears and eventually to become active 
is illustrated by the not unusual reports of serious gas gangrene following some 
simple plastic operations. 

The specific factors which determine whether or not gas gangrene develops in 
a wound in the presence of clostridial contamination are not known. 

Hendry reports 2 cases of acute gas gangrene with onset almost ten years 
after the initial wound. 


TREATMENT 

According to Altemeier, successful treatment depends primarily upon early 
recognition of the process and early radical decompression by wide surgical 
incisions. Chemotherapy with sulfonamides and particularly with penicillin are 
valuable adjuncts to surger 3 '', and the use of adequate amounts of specific anti¬ 
toxin aids somewhat in the control of the profound toxemia. Daily blood trans¬ 
fusions for the correction of anemia and parenteral fluids are indicated. 

Application of oxidizing agents such as zinc or Itydrogen peroxide to the in¬ 
fected area when accessible is helpful. 

In a case as fulminating and rapidly progressive as the one herewith presented, 
it is hardly conceivable that any treatment could have been of any avail. Peni¬ 
cillin was administered apparently without effect. Antitoxin would perhaps 
have been somewhat more effective, since the exotoxin produced by this organism 
appears to have been the principal cause of death. 

SUMMARY AND CONCLUSION 

A case of clostridial t 3 ’-pe of retroperitoneal crepitant cellulitis following the 
passage of bougies for urethral dilatation has been presented. The clinical 
picture of overwhelming toxenua with peripheral circulatory collapse, rapidly 
mounting temperature, and death about 45 hours after the appearance of first 
S 3 Tnptoms has been described as clinicall 3 ’' characteristic of the disease. Di¬ 
agnosis, made at autops 3 ’', could have been made clinically. Gas bacillus anti¬ 
toxin administered early may have altered the course of this case. 

307 S. Orange Ave., Orlando, Fla. 
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VESICOCOLIC FISTULA COMPLICATING DIVERTICULITIS. 
CASE REPORTS' 

FEDOR I SDNGER 

Vcsicocolic fistulas aie commumcations \\hich exist between the bladdei and 
the colon A revieiv of the literatuie indicates that these are not of sufficient 
rarity to be classed as medical oddities, but a few of our recent cases hat e drawn 
our interest to this pioblem These cases .ind a gieater majoiity of the cases 
reviewed demonstiate the impoitance of this condition in the etiological diag¬ 
nosis of recurient, intiactible cystitis The underljiiig patholog}' is laielj diag¬ 
nosed on the fiist \isit, but the persistence of the piesenting sjmptoms should 
always maLe the uiologist suspicious of a minute fistula The first reported 
case in the literature was in the second centiirj A D , in which a patient was de¬ 
scribed whose mine passed pei leetum In 1888 Cripps published a very com¬ 
plete dissertation on the subject of passing air and feces through the uiethia 
Since then well over 800 cases hate been repoited wathout respect to their 
etiology 

Etiology of vesico intestinal fistula is taiiable but it may be divided mto four 
general classes* inflammatoiy, tiaumatic, neoplastic, congenital 

In Higgins’ leport of 328 cases, inflammatoiy lesions wore the etiological faetor 
in ICO oases, diveiticulitis being the initiating cause in 02 cases or 57 3 per cent 
Rusche and Bacon stated that diveiticulitis atcoiiiits foi approximately 60 per 
cent of all cases on lecoid of the inflammator 5 type Kellogg found that 42 
pel cent w ere secondaiy to di\ erticulitics in a siimmai y of 592 cases In Dobson 
and Moir’s series, 30 out of 40 cases wcie due to dn erticulitis Because of this 
inteiesting incidence, a discussion of di\erticulitis as an etiologj’ in lesico- 
colic fistula has tlieiefoie been undci taken This is of special impoit since the 
incidence of diverticiilosis maj' be on the incieasc 

Vesico-intestmal fistula occurs moic fiequently m men than in women in the 
ratio of 3 to 1 The infiequcncj m women is possibly due to the interposition 
of the uterus between the bladdei and the icctiim, and this acts as a biirier to 
communication between the two organs In addition, duerticulitis is of lower 
incidence in fem.ale patients The condition is most fiequcnt in the sixth and 
sexenth decades All of oui ca«es weie men and the axerago age was 5 1 jears 
The site of the opening of the fistula seems to be most frcquentlj on the left of 
the fundus and on the postciior w.ill The dixcrticulum usiiallx originates in 
the sigmoid colon since the sigmoid flexuie is inx ol\ cd in 70 to SO per cent of the 
cases of dix eilicuhtis 

The pithologicdl chain of events that take place in the dixeiticulum are, first, 
an acute inflammatorj* icaction which icsults from a filling of the dixerticulum 
with feces and bactciia 'Ihe orifice of the dixerticulum becomes occluded due 
to the edema and this is followed bx peridiverticulitis and the foimation of dense 

* Read at annu d meeting Amcnc in Aasoci itioii of Gcnito Urin irv Surgeons, Sk\ top. 
Pa , llaj 12, 19JS 


137 



438 


FEDOE L. SENGER 


adhesions between the bladder and the bowel. The inflammation may then 
subside or may proceed to suppuration, rupture and the development of the 
fistula. 

The presenting complaint is usually pneumaturia and soon after, fecaluria. 
Barnes reports that 90 per cent of his cases presented pneumaturia as a symptom 
and in 23 per cent there was fecaluria. Both were present in all of our cases. 
There are symptoms of an acute C 3 ^stitis which gradually subside and later recur. 
In addition, there is lower abdominal pain, fever, and other symptoms of diverti¬ 
culitis depending upon the location and extent. Although pneumaturia ordi- 
narilj^ occurs, it is not pathognomonic of a fistula as it may follow instrumenta¬ 
tion or a bacterial fermentation in glycosuria. 

A minute colic fistula which permits the passage of gas but not fecal matter 
into the bladder maj'^ defy demonstration for a time. A complete urologic exami¬ 
nation is necessarJ^ Cj'^stoscopicallj’^, a small, punched-out lesion is usually 
seen surrounded bj’' an area of marked edema. However, in the more acute 
phases this cannot be made out due to engorgement. The location of the acute 
and inflammatoiy reaction, being usuall 3 ’- rather localized, is characteristically 
seen on the posterior wall of tiie Ijladder or fundus in contrast to the usual forms 
of C 3 ’^stitis which are confined to the trigone or are generalized. Barnes believes 
that this feature is almost diagnostic in itself since he was able to visualize the 
fistulous tract in onl 3 '- 6 out of 26 cases. 

There are several other diagnostic procedures which may be used. Cysto- 
gi-ams ma 3 ' be used, but in our experience, they have usuall 3 '’ failed to demon¬ 
strate the fistula. Onl 3 ’- 3 out of 15 cases in Barnes’ series Avere diagnostic using 
this method. Barium enemas alone also fail in this respect unless the tract is 
comparative^’’ large. However, b 3 ’' the combined use of a bladder aerogram and 
a barium enema, Ave haA'^e Ijeen more successful in demonstrating the small fistula. 
This is accomplished by injecting 8 to 10 ounces of air into the bladder folloAA’ing 
the administration of the barium enema. After partial CA'-acuation of the barium, 
the patient is asked to strain doAA-n as the post-eA’acuation film is taken. The 
contrasting medium then of the bladder outlined against the sigmoid colon AA'ill 
demonstrate the barium entering the bladder. Colored solutions ma 3 '’ be intro¬ 
duced into the bladder and recoA'’ered in the rectum in some cases. 

Proctoscop 3 ’’ alone is uniA'^ersally unsuccessful in A'^isualizing the defect unless 
it is A’eiy large. But the combined use of a colored solution such as methylene 
blue and injecting it into the bladder, and then direct observation of its exit into 
the sigmoid is sometimes valuable. In certain instances in spite of all facilities 
aA’’ailable for diagnosis, exact nature of the lesion in the bowel and the location 
of the fistulous tract can be determined only at the time of operation. 

The treatment is essentially surgical and the consensus favors a preliminary 
colostomy and then a period of 6 AA’ceks to even 6 months to alloAv the inflamma¬ 
tory process to subside. During this time the fistulous tract may close spon¬ 
taneously. In cases of nonhealing, the fistulous tract is subsequently explored, 
the diseased boAA’el is resected and the fistula is repaired. The desirability of a 
temporary suprapubic c3’’stotomy or an indAA’elling catheter is stressed, following 
the second stage. Finalty, a third operation is the closure of the colostomy. 
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ture of 103 F. and moderate suprapubic tenderness. Cystoscopy and cystography 
failed to show any fistulous opening. On the post-evacuation film of the ex¬ 
amination ndth barium enema, there was definite evidence of passage of barium 
into the bladder through the fistula. There were numerous diverticula visual¬ 
ized in the sigmoid colon, A preliminary transverse colostomy was done on 
December 20, 1946. On January 13, 1947, the fistula was resected and the 
vesicosigmoidal opening was closed transversely in double layers. On Febru¬ 
ary 17,1947, the colostomy was closed and within 3 days gas and feces were being 
passed per urethram. The patient was discharged and was readmitted on 
April 25,1947, and a colostomy was again done. Following a period of 5 months’ 
rest the fistula was resected and in addition, 12 cm. of markedly diseased bowel 
were resected and an end-to-end anastomosis was done. Six weeks later the 
colostomy was closed; the patient is now asymptomatic. 

Case S. A 52 year old white man was first seen in March 1941, with com¬ 
plaints of cystitis for 3 months. He gave a history of being treated for diver- 
ticulosis since 1938 and, aside from the above, was in good health. Cystoscopy 
revealed chronic cystitis, for which he was treated by chemotherapy. Except 
for 3 attacks of pyuria and some suprapubic distress, he was comparatively well 
until he was seen on October 11, 1946. At that time he was complaining of fre¬ 
quency, suprapubic distress and pyuria of 2 weeks’ duration. 

On the day of admission, he noticed gas and feces in his urine. At cystoscopy, 
because of the marked edema and hyperemia, no definite defect could be seen. 
A cystogram revealed an irregularity in contour in the superior portion of the 
bladder, but no dye was seen to enter the fistulous tract. Preliminary to the 
barium enema studies, 200 cc air were injected into the bladder and a definite 
fistulous connection between the bladder and midsigmoid was seen on examina¬ 
tion of the film. Conservative therapy was used in an attempt to heal the defect 
and, although there was apparent improvement for several months, the S 3 unp- 
toms recurred and on November 29, 1947, the patient was admitted to the hos¬ 
pital. A preliminary transverse colostomy has been done and a second stage 
repair is contemplated following a 3 months’ interval. 

Case 4- A 59 year old man was admitted to the hospital on April 3,1941, with 
a history of frequency, nocturia and intermittent pyuria for about 1| years. 
These had occurred in attacks which quicldy cleared with bladder irrigation. 
Ten days before admission another attack occurred with greater severity, and 
he had noticed burning on urination. The past history revealed that he had 
been treated for diverticulitis for about 3 years. 

.On physical examination, lower abdominal tenderness was revealed, but no 
mass was found to be present. There was chronic prostatitis. Urine examina¬ 
tion showed clumps of pus cells and a pure culture of B, coli was grown. Cystos¬ 
copy revealed acute, genez'alized cystitis and moderate prostatic lateral lobe in¬ 
trusion. There was no evidence of an ulcer or tumor. A transurethral resection 
was done on April 11, 1941, and 4 days later he developed signs of intestinal 
obstruction. He was found to be very tender in the right lower quadrant with 
generalized t 3 mipany. The patient was decompressed ■with a Miller-Abbott 
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RECTO-URETHEAL FISTULA: REPORT OF A SUCCESSFUL REPAIR 

BY EXPOSURE OF THE FISTULA INSIDE THE EXTERNAL REC¬ 
TAL SPHINCTER AND WITHOUT A PRELIMINARY COLOSTOMY''* 

LEROY J. KLEINSASSER, RALPH SMTH and OTTO GRIFFIN 

From the Departments of Surgery and Urologyt Veterans Administration Bospitalt 
Dallas^ Texas 

Attesting to the frequent failure of the repair of reotourethral and rectovesical 
fistulas, many methods for the cure of this condition have been proposed. Al¬ 
though any method of repair must stand the test of time, the following case 
merits reporting. The main features of the repair are the ease of approach to 
the fistula by a method described by Belt for radical perineal prostatectomy, 
and the use of an antibiotic, streptomycin, in place of a preliminary colostomy 
for fecal stream diversion from the operative site. 

CASE REPOBT 

C. L. R., a white man, aged 23, entered the Veterans Administration Hospital, 
Dallas, complaining of the passage of gas through the urethra and urine through 
the rectum. He had been wounded by shrapnel 2 years previously, with injury 
to his pelvis, bladder, and rectum. He had been operated upon twice, and 
several perforations of the bladder were closed and a cystostomy done. Ap¬ 
parently no attempt was made to close the rectal perforation whieh he had as 
a result of the injury. Following this, he first noticed gas passing through his 
urethra, and after getting up, he noticed urine coming from his rectum. During 
coitus he failed to expel any semen through the methra. 

The perineum presented no unusual findings. The anal sphincter exhibited 
good tone. There was evidence of much scarring in the anterior rectal wall. 
Proctoscopic e.\amination disclosed the patulous orifice of a fistula which entered 
the lower rectum, anteriorly, 5 cm. above the anal verge and from which clear 
straw colored fluid could be expressed. The tract seemed to extend through the 
prostate and seminal vesicle region. A probe could be introduced easily. A 
No. 21 panendoscope was passed into the bladder on July 22, 1947, and no un¬ 
usual fidings were noted in the bladder or trigone. The internal vesical 
sphincter appeared normal. Immediately distal to the internal vesical sphincter, 
there was a depression on the floor, slightly to the right side, e.xtending back to 
the verumontanum which was covered with mucous membrane slightly lighter 
in color than usual. A cystogram did not provide any unusual findings. The 

■ Publishca with the permiMion of the Chief Medical Director, Department of Medicine 
and Surgerj', Veterans Administration, who assumes no responsibility for the opinions ex¬ 
pressed or conclusions drawn by the author. 

* Since writing this paper evidence has been presented in the literature that streptomy¬ 
cin given orally IS only effective for three days after which escape from its control of bac¬ 
teria in the colon becomes evident. Suifatbaladinc and sulfasuxidine appear more effective 
for prolonged control of bacterial ffora in the gastro-intestinal tract. 
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persistent cystitis. The most prominent complaint is pneumaturia and, when 
accompanied by fecaluria, it is diagnostic. The ulcer is not always seen cys- 
toscopically, but an area of local edema is usually present in the fundus of the 
bladder. Barium enemata may be diagnostic in a very high percentage of cases 
when combined with bladder aerograms. The treatment of choice is a 3-stage 
surgical repair with long intervals between stages. 

144 Joralemon St., Brooklyn, N. Y. 
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Attesting to the frequent failure of the repair of reotourethral and rectovesical 
fistulas, many methods for the cure of this condition have been proposed. Al¬ 
though any method of repair must stand the test of time, the following case 
merits reporting. The main features of the repair are the case of approach to 
the fistula by a method described by Belt for radical perineal prostatectomy, 
and the use of an antibiotic, streptomycin, in place of a preliminary colostomy 
for fecal stream diversion from the operative site. 

CASE HEPOKT 

C. L. R., a white man, aged 23, entered the Veterans Administration Hospital, 
Dallas, complaining of the passage of gas through the urethra and urine through 
the rectum. He had been wounded by shrapnel 2 years previously, with injury 
to his pelvis, bladder, and rectum. He had been operated upon tivice, and 
several perforations of the bladder were closed and a cystostomy done. Ap¬ 
parently no attempt was made to close the rectal perforation which he had as 
a result of the injury. Following this, he first noticed gas passing through his 
urethra, and after getting up, he noticed urine coming from his rectum. During 
coitus he failed to e.\pel any semen through the urethra. 

The perineum presented no unusual findings. The anal sphincter e.xhibited 
good tone. There was evidence of much scarring in the anterior rectal wall. 
Proctoscopic examination disclosed the patulous orifice of a fistula which entered 
the lower rectum, anteriorly, 5 cm. above the anal verge and from which clear 
straw colored fluid could be e.xpressed. The tract seemed to e.xtend through the 
prostate and seminal vesicle region. A probe could be introduced easily. A 
No. 21 panondoscope was passed into the bladder on July 22, 1947, and no un¬ 
usual fidings were noted in the bladder or trigone. The internal vesical 
sphincter appeared normal. Immediately distal to the internal vesical sphincter, 
there was a depression on the floor, slightly to the right side, extending back to 
the verumontanum which was covered with raucous membrane slightly lighter 
in color than usual. A cystogram did not provide any unusual findings. The 

* Published with the permission of the Chief Medical Director, Department of Medicine 
and Surgery, Veterans Administration, who assumes no responsibility for the opinions ex¬ 
pressed or conclusions drawn by tho author. 

*'* ' ■ ■ -1 nee has been presented in the literature that Etreptom3'- 
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Sulfatbaladino and sulfasuxjdine appear more effective 
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443 



444 


LEROY J. KLEINSASSER, RALPH SMITH AND OTTO GRIFFIN 


patient obviously had a rectourethral fistula proximal to the internal rectal 
sphincter. 

It was elected to do a repair of the fistula without preliminary colostomy after 
giving him streptomycin and vitamin K orally. One gram of streptomycin was 
given daily. After several days of preparation the operation was performed 
under continuous spinal anesthesia (July 24, 1947). A suprapubic cystotomy 
was done through the previous suprapubic incision to divert the urine from the 
site of repair of the fistula. A No. 24 retention angle tube was inserted in the 
bladder, and the wound was closed with fine cotton sutures. The patient was 
then placed in an exaggerated lithotomy position and the perineum prepared 
vdth ether and tincture of merthiolate. Exposure of the recto-urethral fistula 
was done by the perineal approach described by Belt for radical perineal prostat¬ 
ectomy. A semilunar incision was made anterior to the anus, and a rubber dam 
was attached with Michel clips to the posterior edge of the incision to exclude the 
anus from the operative field. The median raphe fibers were cut. The external 
rectal sphincter was pushed upward and retracted anteriorly. This disclosed a 
thin walled rectum with absence of muscle fibers anteriorly. The mucosa of the 
rectum was adherent to the urethra with no interposing tissues. After placing 
a sound in the urethra, this was easily separated. The rectal and urethral open¬ 
ings were sutured vith interrupted sutures of fine catgut. The muscular wall 
of the rectum was then repaired vith interrupted sutures of fine catgut. The 
levator ani muscles were identified and interposed between the closed orifices 
of the fistula by approximation with interrupted sutures of No. 0 chromic cat¬ 
gut. A small rubber dam drain was inserted in the wound and the skin edges 
sutured with interrupted dermalon. A rubber dam drain was inserted in the 
rectum. 

Postoperatively, streptomycin, 1 gm. daily, was given orally, and he was given 
50,000 units of penicillin intramuscularly every 3 hours. He was also given 
tincture of opium, mini ms 10, to prevent bowel movements. His temperature 
rose to 101 F. the second day postoperatively but fell to normal the third day. 
The drain was removed the second day postoperatively. All sutures were re¬ 
moved the seventh day postoperatively from the suprapubic as well as the peri¬ 
neal wounds. By the twelfth day postoperatively he was having bowel move¬ 
ments. Eighteen days postoperatively a cystogram resulted in a left epididy¬ 
mitis which soon subsided. The suprapubic tube was removed and he was able 
to void without difficulty. He has now been observed 6 months postoperatively 
and has had complete recovery except for failure of ejaculation. 

COMMENTS 

A successful repair of recto-urethral fistula is reported without the use of pre¬ 
liminary colostomy but by use of streptomycin oralty and by a much simplified 
approach described by Belt. 
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Electron microscopy offers magnifications 50 times the maximum that can be 
obtained with the conventional light microscope. It is now possible to observe 
and photograph structural details too small to be seen by any other means. We 
have used the electron microscope to study human spermatozoa in the hope of 
finding some new clue that might help solve the perplexing and apparently 
increasing problem of male infertihty. After viewing thousands of spermatozoa 
and studying more than 400 electron micrographs, wth magnifications as great 
as 100,000 times, we are still unable to explain all infertility on a purely anatomic 
basis; but during these observations, certain morphologic details of human 
sperm were noted which have never been reported. 

THE ELECTRON MICROSCOPE 

It is important to realize that the electron microscope differs from the light 
microscope in several ways (table 1). It is a formidable instrument, activated 
by 50,000 volts, in which the illumination of the light microscope has been re¬ 
placed by a stream of electrons generated by a heated wre filament (fig. 1). 
The path of these electrons is controlled by magnetic fields w^hicli cannot be 
shaped as accurately as the glass lenses of the light microscope (fig. 2). 

The electron rays pass through the specimen and are affected in varying degree 
by its composition (fig. 3). The specimen must be much thinner than the usual 
histologic section and must be studied in a vacuum. Biological materials require 
special preparation and drying during wdiich distortion and fragmentation should 
be avoided. 

Electrons are invisible. Therefore, a fluorescent screen is interposed to pro¬ 
duce a visible image of the variations in density of the specimen. Staining 
methods that might accentuate these differences remain in the experimental 
stage. Color methods are not yet available. Photographs are made by allowing 
the electron beam to fall directly on a photographic plate. These pictures are 
called electron micrographs and constitute most of the illustrations that follow. 

LITERATURE 

Although there have been a number of reports on electron microscopy of sperm 
in lower animals, very httle has appeared in the literature regarding similar 
studies of human spermatozoa. 

In 1941, Seymour and Benmosche published a brief description. They decided 

^ Read at annual meeting, American Urological Association, Boston, Mass., May 20, 
1948. 
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that the body ^^as segmented instead of spiral, de'icnbed a ciater m the head 
\^hlch they inteipreted as a suction cup and claimed that the tail bioke up into 
a nondesenpt smudge 


Table 1 Dijferenccs betiieen the light miaoscopc and a typical magnetic clcclron microscope* 



LlCnr MICROSCOPE 

U-VCVTTIC ELCCTRO'T inCEOSCOPn 

Image forming radiation 

Light 

Electrons 

Medium of travel 

Air 

\ acuum (~10 ^ mm Ilg) 

Nature of lenses 

Glass 

Magnetic fields 

Object mounting 

Glass slides 

Thin films (-^10“® cm ) 

Mam source of contrast 

1 Absorption 

Scattering 

Focusing 

Mechanical 

Electrical (changing objective 
coil current) 

Adjusting magnification 

Exchanging lenses 

Changing projector coil current 


* From Zworykin et al , Electron Optics and the Electron Microscope, John tVilcj and 
Sons, publishers 



Fig 1 T>pc EMU, HCA electron microscope used throughout this Btud>. (Photo 
graph bj courtc^i Radio Corporation of Amcnca ) 

Baylor, KaIbando\ and Oaik, in 1043, icporicd that, ulnic their studjca on 
human semen ^\elc un^ati'^faotorv due to the hea\^ accc«''Or}’ cccietions, they 
atere unable to find anj thing ic^cmbling a suction di^c on the head or joints in 
the mid portion of the speim, a** described b\ Sc>moui and Bcnmo«chc They 
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Fig. 4. Diagram of human spermatozoon as seen with light microscope (From Hotch¬ 
kiss; Fertility in hfen. Philadelphia: J. B. Lippincott Co., 1944.1 



Fig. 6. A, upper left, sperm heads with a lighter zone at tip; A, head; B, neck; C, body; 
D, tail; E, terminal fibrils of tail. B, upper right, Shadow-cast electron micrograph of nor¬ 
mal spermatozoon. C, lower left, dark-field illumination showing less dense tip of the^tail. 
D, lower right, higher magnification of head with less dense tip. 
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illumination (fig. 5, C). Oil immersion study of living sperm, shadow casting 
with the electron microscope, and stereoscopic studies showed that the tip of the 
head is flattened. This difference in the appearance of the tip is probably only 
variation in the thickness. 

IMany heads contained round or ovoid areas of decreased density, as shown in 
figures 5, A and C. These varied in size and number and may have been vacuoles 
produced by preparation or by the vacuum, rather than true structural details. 



Fig. G. a, upper left, membrane fiurroumliiig head, neck and body. B, upper right, 
Tuo spermatozoa tliat simulated a double licad under loner magnification C, lower loft, 
single spermatozoon with a double head. Z>, lower right, duplication of fail. 


infile a protoplasmic membrane teemed to envelop the heads of fertile bovine 
sperm, no similar structure has been reported in human .specimens. Figure 0, .1 
illustrates a typical membrane of this type. We found this only in isolated 
instances. The majority of the heads had no suggestion of this protoplasmic 
cap. 

The most conspicuous feature of the heads wa.s variation in size and shape. 
We are convinced that any of the grotesque forms which have been lejiortcd can 


bo found eventually with the election microscope. Figtirc 7 illustrates the most 
common abnormal shapes which we encountered. 

Double heads proved to be rare in our experience. On many occasions we an¬ 
ticipated double heads with the light microscope only to find with the higlu/ 
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Pig. 7. Abnormally shaped heads 



Pig. S. a , upper left, partial destruction of neck and body with delicate fibers extending 
from head to body. B, upper right, typical normal body suggesting spiral loops. C, 
lower left, higher magnification of bod}'. D, lower right, Fibers in neck and body, visible 
nfter disintegration of outer layers. 
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magnification that they wove in I'eality 2 spermatozoa instead of partial duplica¬ 
tion (fig. G, B). Tme duplication of the head may occur, however, as shown in 
figure 6, C. Even double tails may be found (fig. 0, D). 

We saw nothing suggestive of the suction cup described by Seymour and 
Benmosche. 

As yet we have been unable to penetrate the head for study of the internal 
structures. It was resistant to soda bicarbonate, trypsin, papain, phenol, sodium 



Fig. 9. Abnormal types of body 



Fin, 10. A, left, several long narrow tails S, right, higher magnification of tail, allow¬ 
ing sheath and a denser core 

hydroxide, chlorox, and hydrochioiic acid in concentrations which did not com¬ 
pletely destroy the organism. The coverings of the neclc, body, and tail, how¬ 
ever, could be icmovcd with weak bases and centiifuging. 

iVeef:. Most of the necks were only 0.3 p in length. The surface sometimes 
had a spiral contour. When the outer covering was removed, delicate fibers of 
varjnng numlicr wcic found to arise in the head and extend through the neck to 
the body, as shown in figures 8, A and D. 

Body. This portion appeared verj' dense, averaged 4 p in length and 0.7 p in 
width, and piescnted an irregular outer margin as shown in figures 8, B and C. 
We flunk this appearance is entirely compatible with a spiral structure consisting 
of 10 to 15 loops. 
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Figiu’e 8, A shows partial solution of the outer coat. Large granules formed 
during the disintegration. IVlien sufficient sheath had been destroyed, clearly 
defined fibers were found extending the length of the body (fig. 8, D). These 
varied in number and were continuous with those in the neck. 

All spermatozoa did not present well developed and sharply outlined bodies. 
Figure 9 illustrates some of the less distinct forms which were thought to be 
abnormal and just as significant as the contour of the head in identifying abnor¬ 
mal types. 

I 

\ 




Fig. 11. Fibers in tail core after solution of sheatli 



Fig. 12. A, left, end of tail, showing spiral structure of tail sheath and delicate terminal 
fibrils extending beyond sheath. B, right, higher magnification of end of tail sheath and 
projecting terminal fibrils. 


Tail. Normal tails averaged 37 p in length and 0.4 p in width. As shown in 
figure 10, A and B, thej^ seemed to consist of a sheath and a denser core, ^^ffien 
the sheath was destroyed, discrete fibers were found running the full length of the 
tail (fig. 11). These were continuous with the fibers in the body. 

The outer covering of the tail also had a spiral arrangement as shown in figure 
12, A. Projecting from this sheath were numerous small fibrils (figure 12, A and 
B). These terminal fibrils usually numbered 10 to 12, varied greatly in length 
and were a consistent finding in both treated and fresh semen. 

"i^Tiile it is possible that the fibers which e.xtended from the head through the 
neck, body and tail may divide as they leave the sheath, it seems more probable 
that the teiminal fibrils are separate units throughout the length of the spermato¬ 
zoon, and that some of the delicate fibers within the tail, body, and neck are dis- 
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torted or destroyed when the sheath is dissolved. These terminal fibrils probably 
are organs of locomotion, but they could not be seen with the light microscope 
and, therefore, could not he studied in fresh specimens. 



Fig. 13. Diagrammatic reconstruction of normal imman spermatozoon ns seen with 
electron microscope 

SUMJLVRY' 

Our observations uith the electron microscope have been summarized diagram- 
matically in figure 13. The normal head is ovoid, flattened nt the tip, occasion¬ 
ally surrounded by a protoplasmic cap or envelope, and frequently contains less 
dense areas which may be only artifacts. Extending from the head through a 
short neck, spiral body, and long narrow tail are discrete delicate fibers which 
emerge from the sheath at the tip of the tail as 10 to 12 fine terminal fibrils. 

Variations from normal have been obseiwed in each of the 4 main anatomic 
dhnsions of the spermatozoon. 

Refinements in the technique of electron microscopy should provide more com¬ 
plete information about sperm structure, but we believe that morphologic data 
will have to bo correlated with the unexplored physiologj^ of the respective parts 
before one can explain why some speimatozoa are incapable of fertilizing ova. 

IVc arc especially indebted to Drs. hlilton E. Klinger and Edward E. Boynon 
of the urologic staff for routine analyses of the semen specimens; to Dr. John 
II. L. Watson, physicist at the Henrj' Ford Ilospital, for his technical advice; and 
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to Dr. Frank W. Hartman, director of laboratories, for his valuable criticisms and 
suggestions throughout this studJ^ 
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DISCUSSION 

Dr. Robert S. Hotchkiss (New York, N. Y.): The demonstrations of the 
internal structure of the human spermatozoa by Drs. Culp and Best are both 
praiseworthy and significant. Their micro-anatomical studies reveal elements 
in the nonnuclear portions of the cell that escape detection by other means. The 
numerous small fibrils in the tail segment illustrate the fact that the propulsive 
mechanism is far more complicated than the light microscope would indicate. 
Their studies imply that the point of origin of the motor impulses controlling the 
movement of the tail is in the caudal area of the head, for the fibers extend 
through the body and neck. Defective motility may eventually be correlated 
with structural abnormalities, an observation which would be of first rate im¬ 
portance. 

The electron microscope has not yet afforded new revelations about the internal 
structure of the head of the spermatozoon. Refined techniques may resolve the 
problems, thereby exposing nuclear structures to this type of electronic dis¬ 
section. 

If patterns for nuclear composition are eventually discovered for the so-called 
normal ovoid head, the investigation of the misshapen or abnormal forms vdll be 
a logical sequence. This may lead to profitable information about what type of 
nuclear material is deposited in the ovum should fertilization occur. Further¬ 
more, one may be able to recognize nuclear disturbances induced by harmful 
agents such as atomic irradiation. 

. It is to be hoped that the authors will pursue their interest and extend their 
work so well conducted thus far. 

Dr. Henry K. Sangrbb (Philadelphia, Pa.): Dr. Culp is to be congratulated 
on his excellent presentation and his prize-ivinning exhibit. The study of ab¬ 
normal forms of sperm is one of the intriguing subjects of investigation by men 
interested in the study of human spermatozoa. Retzius made some excellent 
drawings of human sperm in 1881, and Dr. Hotchkiss was one of the first to 
classify the abnormal forms of human spermatozoa into some method of grouping. 

The electron microscope gives us an entirely new concept of the picture of a 
normal sperm. 

I am very much interested to know that they have not been able to show the 
crater or suction cap in the sperm head described by Seymour. I quote from 
Dr. Anderson: “It is possible that this may have been an artifact, as the tech¬ 
nical difficulties vith this instrument are very great.” 

Dr. Culp has also shown the tail filament to be composed of multiple fibrils, 
as many as eleven, changing our previous concept of the tail as a single filament; 
also the segmentations of the body of the sperm have now been photographed. 

Perhaps the question one of my students asked me: “Does the abnormal sperm 
cause the embryonal malformations?” will be answered by these studies. Wo 
believe this will open up a new field for the study of the functions of the various 
components of the sperm. 
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What part do the endocrine glands play in the production of abnormal sperm? 
We consider that 10 per cent of abnormal sperm is -within normal limits. 

In a study of 222 infertile men, abnormal sperm -were noted in a proportion of 
20 to 50 per cent. In 222 men hypothyroidism was present in 36 men, and 
hyperth 3 rroidism occurred in 24 men. 

We again wish to congratulate Dr. Culp and his associates on the splendid 
presentation of this excellent research problem and believe he is correct in stating 
that the morphologic data accumulated through the study of sperm structure will 
aid in the solution of many cases of male infertility. 

Dr. Ormond S. CuijP (Detroit, Mich.): I want to thank Dr. Hotchkiss and 
Dr. Sangree for having discussed this paper. I can assure you that we are im¬ 
pressed by the fact that we have only scratched the surface and don’t know if we 
ever will get any deeper. I hope that other urologists -will become interested in 
this type of microscopic study. 
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SOME ANTIBACTERIAL PROPERTIES OE MANDELAMINE 
(METHENAMINE MANDELATE) 

JOHN V. SGUDI AND CHARLES J. DUCA 

From the Research Laboratories 0 / the Nepera Chemical Co., Inc. Nepera Park, Yonkers S, 

New York 

In a preliminary communication*, it was reported that mandelamine is active 
against bacteria which cause infections of the urinary tract. It was further 
reported that resistance to mandelamine developed slowly, if at all, and that 
organisms rendered resistant to sulfathiazole or to streptomycin remained 
susceptible to mandelamine. This work requires extension and confirmation 
because important urological inferences may be drawn from the findings. De¬ 
tails of additional work are, therefore, set forth in the e.xperimental part. 

EXPERIMENTAl 

The medium used throughout this work consisted of normal, male urine ad¬ 
justed to pH S.5 or 6.5 with phthalate or phosphate buffers in .03 and .05 molar 
concentration, respectively. The pH was determined before and after incuba¬ 
tion by means of a Coleman model 3 pH electrometer. The inoculum was 
always 0.1 ml. of a 1:5000 dilution of an 18 hr. broth culture. Suitable control 
tubes of buffered and unbuffered nutrient broth and of buffered urine were 
included in each test. If any of the control tubes showed no growth, the entire 
series of tubes was discarded. Eight stock laboratory strains of bacteria com¬ 
monly found in urinary tract infections were studied at pH 5.5 and 9 strains of 
organisms recently isolated from urinary tract infections were studied at both 
pH 5.5 and 6.5. Minimal bacteriostatic concentrations of mandelamine, sulfa¬ 
thiazole, and streptomycin were determined by means of a serial two-fold dilu¬ 
tion method. End-points were taken as the lowest drug concentrations at 
which no growth occurred after 72 hours incubation. Bactericidal activity 
was determined by subculturing 0.25 ml. of each apparently negative tube into 
5 ml. of nutrient broth followed after 72 hours of incubation by examination 
for visible growth. All tests were repeated at least 5 times, and the figures 
given in the tables represent the averages of these 5 tests. 

Attempts were made to induce resistance to the substances under test. Throe 
strains of bacteria were used with sulfathiazole, 3 with streptomycin, and all 6 
against mandelamine. One-tenth ml. of an 18 hour nutrient broth culture was 
inoculated into 5 ml. of sterile urine, buffered at pH 5.5, in the presence of serial 
two-fold dilutions of the individual drugs. After 72 hours’ incubation, 0.1 ml. 
samples were taken from the tubes containing the highest drug concentrations 
in which growth had occurred. These were transferred into tubes containing a 
higher series of drug concentrations, and so on. When organisms developed 
resistance to sulfathiazole and streptomycin they were inoculated into sterile 
nutrient broth, pH 7.1, in order to permit solution of higher concentrations 

* Dues, C. J. and Scudi, J. V.: Froc. Soc.Exp. Biol. & Med., 66: 123-12G, 1947. 
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of sulfathiazole and to test streptomycin in a more favorable environment. 
Finally, the susceptibility of sulfathiazole and streptomycin resistant organ¬ 
isms to mandelamine was determined. 

It will be noted that the inoculmn used in the resistance studies was 5000 
times that used in determining antibacterial activity. Since the size of the 
inoculum is of critical importance in determining the antibacterial activity of 
sulfonamides^ and of streptomycin®, the effect of inoculum size on the rate of 
development of resistance to the different drugs was studied in a third experi¬ 
ment. The procedure was identical to that of experiment 2, with the one ex¬ 
ception that the inoculum was 0.5 ml. 

Finally, because we are presently concerned with the testing of tuberculo¬ 
static compounds, mandelamine was tested against M. tuberculosis hominis 
H37 RV and M. tuberculosis bovis Bl. A 10 day old culture of the tubercle 
bacilli in Dubos’ medium^ was diluted so that 60 per cent transmission of light 


Table 1. Stock laboratory strains in normal sterile urine buffered at pH 6.5. Minimal 
bacteriostatic and bactericidal concentrations of mandelamine, streptomycin and sulfa¬ 
thiazole given in mg. per cent. Each figure is the average of 5 different series of tests. 



IfANDIXAinKi: 

STREPTOUVCm 

SUUPATHTA20LE 

static 

cidal 

static 

cidal 

static 

cidal 

E. ooli 64. 

50 

50 

20 

20 

5 

10 

E. coli 4R5190. 

50 

50 

20 

20 

7.5 

20 

A. aerogenes 129. 

25 

25 

20 

20 

3 

5 

K. friedlanderi type A F12_ 

12.5 

12.5 

5 

5 

5 

10 

K. friedlanderi type B EGS... 

25 

25 

5 

5 

5 

10 

St. aureus 209. 

15 

25 

10 

20 

2.5 

10 

St. aureus SM. 

20 

25 

40 

40 

10 

10 

Ps. aeruginosa ATCC 9029_ 

40 

40 

1 

40 

40 

6.25 

20 


was obtained in a Lumetron colorimeter. One-tenth ml. of this dilution was 
then inoculated into 6.1 ml. of Dubos’ medium (pH 6.5) in the presence of serial 
two-fold dilutions of mandelamine. Results were read after 10 days’ incuba¬ 
tion and the presence of acid fast bacilli was verified by Ziehl-Neelsen stains of 
smears. This test was repeated on 6 different occasions. 

Results. The average minimal bacteriostatic and bactericidal concentrations 
of sulfathiazole, streptomyciu, and mandelamine at pH 5.5 against the 8 stock 
laboratory strains are shown in table 1. The results indicate that minor differ¬ 
ences in potency exist, but, in general, the activity of all 3 drugs is of the same 
order of magnitude. 

The data obtained at pH 5.5 and 6.5 with the 9 strains recently isolated from 
urinary tract infections are shown in table 2. The results indicate that strepto¬ 
mycin is somewhat less active at pH 5.5 than at 6.5. This observation is in 
accord with earlier work. Although solutions of streptomycin kept at a low 

® Henry, R. J.: The mode of action of sulfonamides. Josiah Macy, Jr. Foundation, 

RpT»ipQ 0* 1^1 1044 

2 Lenert, T.’f! and’ Hobby, G. L.; Proc. Soc. Exp. Biol. & Med., 66: 235-242, 1947. 

■* Dubos, R. J. and Davis, B. D.: J. Exp. Med., 83: 409—423,1946. 
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pH for 24 hours regain their original activity at pH 7.8', the decreased aetivity 
of streptomycin with decreasing pH is well known'. Sulfathiazole is about 
equally active at both pH levels but the threat of sulfonamide urolithiasis' 
at the lower level should preclude its use in acidic urine. Mandelamine is 
definitely more effective at the lower pH, but at either pH level bactericidal 
concentrations are low enough to permit ready attainment in the urine by 
appropriate dosing. 

The pH changes produced by the organisms in the absence of the drugs, and 
in the presence of ineffective amounts of the drugs, are recorded in tables 3 and 4. 
The results indicate that in spite of the buffer systems employed, the pH was 
strikingly increased when 3 of the organisms were allowed to grow in the absence 
of adequate concentrations of the antibacterial agents. These organisms, St. 
aureus 209, A. aerogenes Harrington, St. albus No. 6 are of particular interest 


Table 2. Recently isolated strains in normal sterile urine buffered at pll6.5 and 6.5, Mini¬ 
mal bacteriostatic and bactericidal concentrations given in mg. per cent. Each figure 
is the average of 5 different series of tests. 



UANDCUtUlKE 

BTIZPTOUVCm 

EULTATHIAZOLE 

s.s 

4.5 

s.s 

6.5 

S.S 

6.S 

static 

tidal 

Static 

cidal 

static 

tidal 

static 

tidal 

static 

tidal 

sutie 

tidal 

E. coli Grogan. 

25 

25 

62.5 

62.5 

10 

15 

5 

10 

1.56 

5 

1.25 

20 

E. coli Pernande. 

50 

50 

150 

150 

15 

15 

5 

10 

10 

Kim 

0.6 

0.6 

E. coli Travis. 

60 

50 

125 

125 

20 

KiB 

5 

5 

3 

SI 

1.25 

40 

A. aerogenes Harrington 

30 

30 

62.5 

62.5 

3 

5 

2.5 

2.5 

20 

20 

2.5 

40 

St. albus No.6. 

25 

50 

75 

75 

20 

mi 


15 

0.625 

2.5 

1.25 

20 

St. albus Agostini. 

125 


75 

75 

KD| 


Bl 


5 


1.25 

5 

St. hem. No. 9. 

62.5 


50 

50 

20 


20 

20 

2.5 


0.6 

0.6 

Ps. pj'ocyaneus No.7_ 

125 

125 

200 

200 

40 

40 

20 


5 


20 

40 

Ps. aeruginosa Fox. 

62.5 

62.5 

200 

200 

20 

20 

5 

m 

2.6 

10 

2.5 

20 


and will be discussed later. It is important here to emphasize the fact that in 
the presence of adequate concentrations of the drug these same organisms pro¬ 
duced no significant change in pH. 

The results of the resistance studies are presented in tables 5 and 6. It is 
readily apparent, from table 5, that the organisms rapidly developed resistance 
to sulfathiazole and streptomycin and in the latter case to an extraordinary 
degree. The degree of resistance to these drugs can undoubtedly be further 
increased under the proper conditions, but in the present work 75 mg. per cent 
of sulfathiazole was accepted as a limit because this represents the concentration 
of a saturated solution at pH 5.5. The 1000 mg. per cent concentration of 
streptomycin w'as taken as a convenient point at which to stop, though with 
St. aureus SM resistance to streptomycin developed so quickly that within 8 
transfers the organism grew in 2000 mg. per cent of the drug. When the re- 

' Berkman, S., Henry, R. J. and Housewrjght, R. D.: J. Bact., 53; 507-574,1947. 

“ IVoHnsky, E. and Stcenken, W.; Proc. Soc. Exp. Biol. & Med., 62: 152-165, 1945. 

’ Scudi, J. V.: Am. J. Med. Sc., 2U: 615-628,1946. 
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sistant organisms were transferred to sterile nutrient broth at 7.1, they grew in 
the presence of 100 mg. per cent sulfathiazole and in 1500 mg. per cent strepto¬ 
mycin or more, respectively. In strildng contrast with the foregoing, none of 
the organisms developed resistance to mandelamine, even after 10 transfers. 
Further, with this drug bacteriostatic and bactericidal concentrations remained 
equal to each other. After the organisms had developed resistance to sulfa¬ 
thiazole or streptomycin they were challenged with serial two-fold dilutions of 
mandelamine in urine at pH 5.5. No significant change in the susceptibility of 


TabIiB 3. pH after 78 hrs, incubation in normal sterile urine buffered at pH 6.5, in the pres¬ 
ence o] ineffective amounts of drugs 


1 

1 

WITHOUT DRUG 

UANDELAUINE 

STREPTOVTYCIN 

StrUATlnA20I.E 

E. coli 64. 

5.6 

5.7 

5.6 

5.6 

E. coli 4R5190. 

5.7 

5.9 

5.6 

5.6 

A. aerogenes 129. 

7.2 

5.6 * 

5.6 

5.6 

K. friedlanderi Type A F12. 

6.3 

5.9 

5.7 

5.9 

K. friedlanderi Type B EGS. 

6.2 

5.8 

1 5.8 

1 5.9 

St. aureus 209. 

; 8.5 

8.5 

8.6 

8.6 

St. aureus SM. 

' 5.7 

‘ 5.5 

^ 5.6 

5.5 

Ps. aeruginosa ATCC 9029. 

6.7 

6.6 

6.6 

6.6 


Table 4. pH after 78 hrs. incubation in normal sterile urine buffered at pH 6.6, in the pres¬ 
ence of ineffective amounts of drugs 


1 

1 





E. coli Grogan. 

6.8 

6.8 

6.8 

6.7 

E. coli Fernande. 

6.7 

6.6 

6.6 

6.6 

E. coli Travis. 

6.8 

6.7 

6.8 

6.7 

A. aerogenes Harrington. 

8.3 

7.0 

8.2 

7.9 

St. albus No. 6. 

8.4 

7.7 

8.6 

8.1 

St. albus Agostini. 

6.6 

6.9 

6.6 

6.6 

St. Hem. No. 9. 

6.6 

1 6.6 

1 6.6 

6.6 

Pb. pyocyaneus No. 7. 

7.0 

1 7.0 

7.0 

6.8 

Ps. aeruginosa Fox. 

6.7 

I 6.8 

6.8 

6.6 


the resistant organisms to mandelamine was observed. Thus, it would appear 
that resistance to mandelamine is developed very slowly if at all, and that sulfa- 
thiazole-resistant or streptomycin-resistant organisms retain their full suscepti¬ 
bility to mandelamine. 

The results of the resistance studies with the larger inoculum are presented in 
table 5, but are perhaps more clearly set forth in figures 1-3. As would be an¬ 
ticipated because of the larger inoculum, higher concentrations of the antibac¬ 
terial drugs were required to suppress growth of the first culture. This ob¬ 
servation is in full accord with previous findings on virtually every antibacterial 
agent studied. Much more important is the observation, delineated in the 
chart, that resistance appeared to develop more rapidly with the larger inocu¬ 
lum. The implications of this finding, if confirmed by further detailed study. 
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would be of great theoretical and practical interest. The charts also show the 
rapid rate of increase in resistance to sulfathiazole and to streptomycin in con- 


Tabijj 6. Induced resistance to sulfalhiazoUt slreptomycin and mandelamxne. Minimal 
hactenostatic concentrations of mandelamine before and after development of resistance to 
sulfathiazole and to streptomycin. Concentrations given in mg. per cent. Inoculum 0.1 
ml. Each figure is the average of S different series of tests. 



SULTATEIAZOLE 

. 

STUPTOUTOK 

UAN6ELAUIKE 

oscanisu 

£ 

Aero 

n 

E 

Aero 

P 


Atro 

S 

E 

Aero 

s 


coll 

Aero 


coll 

aero 

im 

coll 

aero 

aur 

cob 

aero 

aur 


G 

H 

aw 

64 

119 

^1 

MiM 


ao9 

64 

129 

SU 

Original minimal bac- 







■ 






terioBtatic concen¬ 
tration . 

2.5 

10 

2.5 

■ 

10 




25 

mm 

H 

12.5 








IH 






riostatic concentra¬ 

tion 

Sat 

Sat 

Sat 


1000 


M 


15.6 


125 

16.6 

Increase in resistance 

30 

7.5 

IB 


100 

100 

2.5 

1.25 

1 

2.5 

2.5 

1 


6 

4 

6 

n 

8 

s 

10 

10 

■ 

H 

10 

10 

teriostatic concen¬ 
trations of mandel- 













amine 

so 

fPM 

25 


50 








Minimal bacteriostatic 













concentration of 

mandelamine after 
induction of resist- 













ance 

62 6 

62.5 

62 5 


15.6 









Table 6 Induced resistance to sulfathiazole, streptomycin and mandelamine^ Minimal 
bacleriosiaitc concentrations of mandelamine before and after development of resistance 

to sulfathiazole and to streptomycin Concentrations given in mg per cent. 
Inoculum 0 S ml. Each figure is the average of B different senes of tests 


OSCAKISU 


OrigiQ&l nunimal bactenostatie con 
centration 

Final minimal bactenostatie con- 
centration . ... 

Increase in resistance 
Number of transfers 
Onginal minimal bactenostatie con¬ 
centration of mandelamine 
Mimmal bactenostatie concentra¬ 
tion of mandelamine after induc¬ 
tion of resistance 


SnUATHIAtOLE 

BTaEPTOlfYaN 

ICAKSELAUINS 

E cob 
G 

Aero 

«er9 

B 

S aur 
209 

E cob 
64 

Aero 

aero 

129 

S Bur 
SM 

E 

cob 

G 

Aero 

aero 

H 

S aur 
209 

E 

cob 

64 

Aero 

aero 

129 

S 

aur 

SM 

20 

20 

20 

50 

60 

IS 

25 

100 

200 

200 

200 

20 

(ca 

76 mg 

%) 










>Sat 

>Sat 

>Sat 

1500 

2200 

1500 

75 

300 

75 

600 

150 

20 

XX 

>4X 

>4X 

SOX 

2IX 

lOOX 

3X 

3X 

-1 7X 

3X 



6 

3 

3 

8 

10 

9 

9 

10 

10 

9 

10 


25 

100 

200 

200 

200 

20 







75 

300 

500 

150 

75 

37.6 








trast ■with the erratic seesaw results obtained with mandeiainiae. It is impor¬ 
tant to note that the upper limits of sulfathiazole and streptomycin were im¬ 
posed by solubility in the one case and by convenience in the other. No such 
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Fig. 1. Development of resistance to sulfathiazole. Transplants every 3 days. Broken 
line, inoculum 0.5 ml. Solid line, inoculum 0.1 ml. 1, A. aerogenes Harrington. 8, E. 
coli Grogan. S, S. aureus 209. 



Number of Transplants 

Fig. 2. Development of resistance to streptomycin. Transplants every 3 days. Broken 
line, inoculum 0.5 ml. Solid line, inoculum 0.1 ml. A. aerogenes 129. 5, E. coli 64. 6, 
S. aureus SM. 

limitations were imposed upon mandelamine. Yet, regardless of the size of 
inoculum, none of the organisms developed resistance to the latter drug. The 
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fluctuations of the cunes ill figuie 3 fall well within the expciimental eiroi m- 
heient in seiial two fold dilution methods Fiom these ciiives it would appeal 
that almost any organism, independent of its history, would be inhibited by 
mandelamine at concentiations of 300 mg pei cent 

The results of the in viti o tests of mandelamine against tubei cle bacilli show ed 
that the drug is active against the human stiain (H37R^^) at 4 mg per cent and 
against the bovine strain (Bl) at 16 mg pei cent in Dubos’ medium at pH 6 5 
Fiiither in vitio and iii i ivo studies on this inteiesting finding aie under investi¬ 
gation 



Discussion The lesiilts dcsciibcd in the pierious sections e\tend and em¬ 
phasize the findings of oiii pieliminary communication' Mandelamine is 
effectne against bacteiia which commonly inrade the iirinaiy tract, such or¬ 
ganisms do not develop resistance to mandelamine, and oiganisms rendered 
resistant to sulfathiazole or to streptomjcin lemain fully susceptible to mandel¬ 
amine These findings taken in conjunction with clinical reports* ’ load to 
important uiological inferences, some of which aio discussed m tlie following 
paragraphs 

In leceiit jeais, the successes achieved m the ticatment of iirinaiy tract in¬ 
fections with sulfonamide drugs have led to the abandonment of man} theia- 
peiitic agents and li.av'c tended to icstiict the seaich foi new drugs Wider 
clinical evpeiience with the sulfonamide diugs, howevei, ha“ disclosed tint they 
possess toxic propel ties and should not be admiiiistcied w ithoiit adequate medi- 

* Carroll, G and Allen H ^\ J Urol , 66 674-081,1940 

®Iur^in,T J and Bridges, J P Am J Suig, 52 477—180,1941 
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cal supervision. The danger of toxic reactions rightfully precludes administra¬ 
tion of the sulfonamides to patients who require protracted therapjL The same 
limitations must be imposed upon the use of streptomjDin but with this agent 
the development of drug-fastness imposes the additional limitation that prac¬ 
tically all organisms develop resistance to streptomj’^cin with remarkable rapid¬ 
ity. Indeed, Hewitt^® states that persistence of bacteria in the urine after 
48 hours of streptomycin therapy usually signifies that the organisms have be¬ 
come resistant. He points out that the development of resistance is the major 
cause of failure to achieve sterilization of the urinary tract. Quite clearly, 
then, the protracted use of the sulfonamides and streptomycin in the treatment 
of urinaiy tract infections is not feasible. 

In contrast with the sulfonamides and streptom 3 Din, Kirwin and Bridges® 
and Carroll and Allen'’ have demonstrated that, in addition to its clinical effec¬ 
tiveness, mandelamine exhibits a I'emarkable lack of toxicity. These authors 
have administered mandelamine to patients over considerable periods of time 
with a negligible incidence of unimportant side reactions. These findings, to¬ 
gether with the fact that organisms do not develop resistance to mandelamine, 
suggest that mandelamine will be the drug of choice in the treatment of patients 
who require prolonged therapj’- and repeated instrumentation. It may be de¬ 
sirable, in the management of patients requiring surgical procedures, to begin 
therapy with mandelamine preoperatively; immediately before and for 2 to 4 
da 5 ’’S after operation, the sulfonamide drugs or the antibiotics might be employed 
in maximum doses; and finally, mandelamine might be administered post- 
operatively. In this waj'’ one would anticipate maximum effectiveness, with a 
minimum danger of toxic reactions, and a negligible possibilitj’’ of drug resist¬ 
ance. 

The fact that mandelamine is effective in vitro against sulfathiazole and strep¬ 
tomycin resistant organisms strong^ recommends the use of the drug in the 
treatment of patients suffering infections due to resistant organisms. ‘ 

Approximatety 10 to 20 per cent of urinary tract infections are caused by 
bacteria which produce such large increases in the alkalinitj’^ of the urine that 
they do not respond readilj^ to simple mandelamine therap 3 L It would appear, 
as a rational approach to the therapy of these infections, that a preliminary 
acidification of the urine for only 24 to 36 hours would suffice to permit control 
of these organisms 63 ^ mandelamine. This short period of acidification would 
not impose undue hardships, and would permit maximum antibacterial efficiency. 
There is, moreover, a second factor involved. Mandelamine improves its own 
environment by acting as an acidifying agent. This fact has been stressed by 
Carroll and Allen who report that “the urine of all patients (200) in the series 
but 8 became or remained acid on this therapeutic regimen without medication 
or restriction of diet or fluid intake.” By the exploitation of these two proper¬ 
ties of mandelamine, infections caused by bacteria which increase the alkalinity 
of the urine may more adequatel 3 ^ be brought under control. 

Hewitt, W. Li.: Am. J. ^led., 2: 4/4—484:, 194/. 
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The foregoing discussion would seem to justify wider clinical use of mandel- 
amino in the field of urological therapeutics. 

SUMMARY 

Comparison of mandelamine, streptomycin, and sulfathiazole against micro¬ 
organisms recently isolated from urinaiy tract infections indicates that their 
activities are not wideb' different. Organisms dev'eloped resistance to sulfa¬ 
thiazole and streptomycin rapidly and to a remarkable degi'ee. In contrast 
with these results, resistance to mandelamine did not appear at all. Organisms 
rendered resistant to sulfathiazole or streptomycin retained full susceptibility 
to mandelamine. The implications of these findings are briefly discussed. 
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A NEW ANESTHETIC LUBRICANT 

A. D. GORFAIX 

The ideal medium for instrumentation of the genito-urinary tract should be 
both an efficient anesthetic and an antiseptic lubricant. Surfacaine (p-cyclo- 
hexyloxybenzoate, Lilty) in its prepared vehicle comes nearest to this. The 
anesthetic is the twent 3 ^-seventh in a group of 90 substituted piperidino-alkyl 
benzoates prepared and tested by McElvain and Carney. The first in this 
group is Aletycaine (LilljO whose well known general usefulness as a local 
anesthetic suggested the investigation of similar compounds. Its profound 
anesthetic characteristics and lack of toxicitj' have found clinical acceptance 
in the treatment of painful skin and rectal lesions, and prompted its trial as a 
topical anesthetic in urologj^ 

Over two hundred cystoscopic examinations and treatments have been per¬ 
formed using Surfacaine, 0.75 per cent in a water soluble, clear jelly base by the 
following technique: The medium is sufficientlj' fluid to permit readj'' Ailing of a 
glass Luer sjalnge with a rubber acorn tip. Ten cubic centimeters with 2 cc air 
following are injected into the average male urethra and a Hj^ams’s penile clamp 
put on; 3 to 4 cc are used in the female and retains itself. After 5 minutes the 
meatus is occluded bj^ the instrument being used, the clamp removed and the 
instrument passed into the bladder. This keeps the anesthetic lubricant in the 
urethra throughout the examination with ob^dous benefits. Heretofore it has 
been usual to inject an aqueous anesthetic agent and then use a jelly lubricant 
on the instrument. The sterilitj'' of that squeezed out of a tube which has been 
used man}'' times previously is doubtful. With the method and medium de¬ 
scribed above, tliis second step and its attendant likely contamination is elim¬ 
inated. 

There has been, without exception, complete anesthesia of the urethral mucosa 
without a sign of toxicity in anj”^ case. The male patients remark onlj’^ of the 
moderate pressure concomitant with straightening of the posterior urethral curve. 
The small amount of medium in the bladder readil}’^ washes out. No precipita¬ 
tion has been noted on the mucous membi-anes in either acid or alkaline urines. 
To determine possible changes in the mucosa incident to the action of the drug, 

3 patients accustomed to instiaimentation without anesthesia were cystoscoped. 
The color, vascularity, and other characteristics of the mucosal surface were 
carefulty noted. Cystoscopy was reported after the patients had retained the 
anesthetic for 10 minutes. No blanching, hjnperemia, edema, or other changes 
were noted which might give a false impression of the mucous membranes being 
observed. 

The drug has added advantages in its being able to withstand boiling and 
autoclaving to at least 115 C. The addition of a suitable agent to make it 
antiseptic or bactericidal is being investigated. 

Addendum: Since the manuscript was submitted for publication, the addition 
of an agent to make the preparation antiseptic or bactericidal has been investi- 
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gated by the Lilly BiologicahLaboratories. It has been found, bj’ the F.D.A. 
germicidal tests, that all Surfacaine products are self-sterilizing, and the addition 
of other antiseptics is unnecessary. 

SUM1I.ARY 

Surfacaine in a suitable jelly medium is a superior anesthetic lubricant for the 
local anesthesia and lubrication necessary to satisfactorily instrumentate the 
genito-urinaiy tract. 

loss Gayley Ave., Los Angeles 84, Calif. 

REFERENCE 
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d NEW DISPOSABLE RUBBER ol'RINAb FOR MALES 


From 




C. ABEP^IART 


n the Department of Surgery, Toronte, General Iloxpital and Department of Urology, 
Christie Street Hospital Department of Veterans Affairs, Toronto, Ontario, Canada 

Three j^ears ago we becjime interested in the treatment and rehabil^ntion of 
paraplegic patients. Their disability had followed injury to the spine and spinal 
cord while sendng in the army ovemeas. 

Bj”- the development of a satisfactory tidal irrigator, and by the use of strepto- 
m 3 win and surgery, including transurethral resection, these i)atients ari-ivod at. a 
stage Avhere the.v were able to empt.v their bladder satisfactorily without toe 
use of tubes. 

The chief problem then confronting us was some method of ad^,Hn^.cl,v i)ro- 
tecting these patients from urinary accidents connnonly associati^l^prith the 
automatic bladder and from stress incontinence which occurs during tho ph.vsical 
e.xertion of crutch and brace walking. The available urinals have been utilized 
and are onty moderatel.v successful. The chief cliflicultics with the jrresciit (la.v 
urinals are as follows: 

The bulk of the penile portion of the apparatus renders the jrationt. conscious 
of the fact that he is wearing a urine collecting apparatus. 

The rubber used in the manufacture is very hcary and tends to irroducc 
marked excoriation of the skin. 

There is not sufficient capacitj’’ in the penile sheath portion, in sijile of its 
bulk, to take care of the sudden emptying of an automat.ic l)laddcr, j)ar(icularln 
in a sitting or Ijdng position. As a result urinaiy accidents arc not iivoidofl 
and the patient becomes Avet. ° 

The tightlj'- fitting, cumbersome, heav.y rubber penile sheath tends taprodij^ 
pressure sores in these paraplegic jjatients. 

The apparatus is difficult and tedious to keep dry and clean, and for^ 
reason more than one urinal per patient is required. 

Because of these difficulties we have devised a new tyjjc of ruj)ber urinal 
(fig. 1, A) Avhich embodies the following principles: 

It is designed so that the upper or penile portion is made in various size.s and 
allows accurate fitting of the individual patient. Immediately" below t.his penile 
sheath is an expanded bulb-like portion which will hold the contents of an auto^ 
matic bladder adequately (fig. 1, B). ^ , 

■ The whole sheath is made of fine Latex rubber which prevents excoriation. 

The sheaths are ine.xpensivc and are not designed as a permanent fixtiire, 
but rather, as the part of the urinal Avhich can be discarded and a hew one 
applied. 

The new sheath is non-bulky. 

There is no ring on the upper portion of the penile sheath to produce pro, '.ii'o 
sores even if the urinal is anchored to the penis with a half circle of clastoiilast. 
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ASSURANCE OF PENICILLIN STERILITY 



MICROBIAL COUNT FOR STERILITY 

—one of ihe 738 tests made by Abboff in fbe proc/ucfion 

of </epenciob/e penicillin This test U made at the slarb 

middle ond end of the filling of each lot of pentciflm 

ointment. One and one-fourth grams of ointment {2 cc) ore 

weighed Into a sterile bottle, melted ond mixed 

with 18 cc. of water. One-half cc. of clarase, an enzyme 

to neutralize the effect of the penicillin, 1$ added to 

the mixture. This permits ony orgonlsms In the ointment 

to grow out. Four cc. of the mixture (representing 

0 25 Gm. of ointment) is poured Into each of two petri 

dishes containing nutrient agar. These are Incubated for 

48 hours at 37® C. Then the colonies of mlcro-orgonismt 

tn both dishes ore Counted ond multiplied by two 

to give an estimate for 1 Gm. of ointment. 

F.DA regulations specify thot the number of viable 
micro-organisms In I Gm. of ointment must not exceed 50. 


and exacting tests—^138 
in all—are your assurance that Penicillin, 
Abbott, can be used with confidence. 

These 138 Abbott tests, exclusive of those 
conducted by the Food and Drug 
Administration, cover every stage of the 
production process. They include such factors 
as mold contamination, potency, sterility, 
pyrogens, toxicity, penicillin G content, 
pH, heat stability, moisture content, 
crystallinity and clarity. Tims you can be 
sure that Penicillin, Abbott, is absolutely 
dependable, Nvhether supplied in vials, 
cartridges, tablets, troches. Dulcet® tablets 
or ointments. Remember the name Abbott 
whenever penicillin therapy is required. 
Prescription pharmacies everywhere 
carry Abbott Penicillin Products. 

Abbott Laboratobies, North Chicago, Ill. 

<S>Meilicated Sugar Tablets, A.bbolt. 

PENICILLIN PRODUCTS 
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by far tbe most potent 

ORAL ESTROGEN 

available clinically 

In exceedingly minute doses—as little as 0.02 mg. 
(1/3200 gr.) daily—E stinyl* maintains 
the average menopausal patient free of 
symptoms. Even when initiating therapy 
Y and in the more severe cases, unusually 

J small dosage—measured in hundredths 

of a milligram—has been found effective. 


!•;! -1 
••• I V 




(ETHINYL ESTRADIOL) 



y Estinyl, a derivative of the ovarian follicular 

hoi-mone, estradiol, evokes the sense of tvell-being 
characteristic of natural hormone therapy. It 
acts rapidly, often completely controlling climacteric 
symptoms within a few days. In therapeutic 
dosage side effects are notably infrequent. Unique 
response to minimal dosage permits effective 
estrogen therapy at low cost to patients. 

DOSAGE: One Estinyl Tablet (0.02 mg.) or one teaspoon- 
ful of Estinyl Liquid (0.03 mg.) daily, may be prescribed, 
reducing dosage as symptoms subside. 

ESTINYL Tablets, 0.02 (but!) or 0.05 mg. (pink), in bottles 
of 100, 250 and 1000. 

ESTINYL Liquid, 0.03 mg. per 4 cc. (teaspoonful), in bottles 
of 4 and 16 oz. 




CORPORATION • BLOOMFIELD, NEW JERSEY 

IN CANADA. SCHEBINC CORrOKATlON LIMITED, MONTHEAL 
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NEW STANDARDS OF CLEANLINESS AND COMFORT 


Your patients will appreciate the cleanliness, comfort and safety of the new 
SEAMLESS Hospital Standard Urinals . . . Completely redesigned with basic 
improvements recommended by eminent G. U. specialists . . . Handmade from 
the finest materials available. Shown above are just three urinals in the most 
complete line manufactured—one for every special need. You can recommend 
them to your patients with assiuance of outstanding quality. Write Dept, J for 
booklet describing the complete line. SEAMLESS Urinals are 
sold through leading drug stores and surgical supply houses, 

me, 

FINEST QUALITY SINCE 1877 

Off, 

SURGICAL RUBBER DIVISION 

THE SEAMLESS RUBBER COMPANY j 

NEW HAVEN 3, CONN., U, S. A. 
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Witli Flo-Cillin “96” you can avoid the frequent in¬ 
jections diat make some penicillin patients feel like pin¬ 
cushions. A single 1 cc. injection every 48 hours con¬ 
stitutes full penicillin dosage in all but exceptional 
cases. And this gives ample margin for safety, because this single 
injection of 1 cc. provides tlierapeutic blood levels for 96 hours 
in 90% of patients. 

Free-flowing Flo-Cillin “96” spares you many annoy¬ 
ances too. It is constantly fluid, needs no prolonged shaking, won’t 
"settle out." Whether your syringe is wet or dry, it won’t clog the 
needle. It saves your time in ofiice and home treatment, and of 
course it saves valuable nursing time in tlie hospital. 

You can obtain this remarkable new repository peni¬ 
cillin from your usual source of supply. In rubber-capped 10 cc. 
vials, and in 1 cc. cartridges for use with the B-D Disposable Car¬ 
tridge Syringe and the B-D Metal Cartridge Syringe. 



Bristol Laboratories Trademark For 

CRYSTALLINE PROCAINE PENICILLIN G IN OIL 

(300,000 units per cc) 

With Aluminum Monos’iearate, 2% 
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when considering 

which androgenic preparation to use? 

y 

/ 

Recent conflicting statements on the relative potencies and 
use of various testosterone products for parenteral administra¬ 
tion indicate—more than ever—the wisdom of using Council- 
Accepted androgenic preparations, 

Established therapeutic claims and approved advertising 
copy ate assured with Testosterone Propionate "Rare”, the only 
androgenic preparation for^ifitramuscular use which bears the 
seal of acceptance of the^Council on Pharmacy and Chemistry 

of the American Medical Association. 

/ ► 

♦Popularly known as "male sex hormone”. 


None is more potent for intramuscular use than 

TESTOSTERONE PROPIONATE "0ta'ie 


// 



Testosterone Propionate ’ Rare”: 
1 cc. ampules, 5,10 and 25 mg. 

in boxes of 3,6 and 50; 
also 10 cc. vials, 25 mg. per cc., 
and 6 cc. vials, 50 mg. per cc. 


Methyl Teslosterone "Rare”: 
Scored tablets, 10 mg. (whiteX 
and 20 mg. (pink); bottles of 
30 and 100. 



0 l € t/ie harrison, new jersey 

Wesf Coast Distributors ,* GALEN COMPANY, Richmond, Calif. 122J 
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1785 1805 


Celehraled siirpcon of the 19th Ccntur\ nctnc for 
long periods m the College of Pl^Mcjins nnd Sur 
peons ind at Ktw ^ork, Ho^p Inl 

In 1810 nt "> r>r Mott be(amt Professor of 
Surgcr% in Columbia College continuing through its 
merger ith the College of Ph^ sin ms nnd Surgeons 
Hi wns inlermitlenth Professor of Surgerv until 


18»2 between lengths trips to Puropc and llie T »-1 
Ihs associnlion with New \crk Ilosininl l> pm in 
1817 n-s attending surgeon In 1S37 he 1 cc arm con 
suiting surgeon lie was n | resident cf New "^erk 
Acadenn of Medicine nnd Iht New ^ork Inel natc 
Asvluin toi suiting surgeon at lltlle^uc aul pro 
fessor of surgerj at t,ni\crsU> of New ^ork 


FrujnffeSrriH Grenf/Imcnmn Siir/;e in PulJisliedJii; 

ETHtCON SUTURE LABORATORIES, DIVISION OF JOHNSON t JOHNSON, HEW BRUNSWICK N J 



Advances in Ob. & Gyn. Svturing 

NE1F CLIMCAL PROCEDURES FAVOR NEEDLE SUTURES 


Sutures swaged to eyeless needles are be¬ 
ing more widely adopted for use in delicate 
tissues by Gynecologists. iNIany Obstetri¬ 
cians have changed entirely to eyeless 
needles for episiotomy closure. 

This trend lias been revealed by Ethicon’s 
recent six-month study in many prominent 
hospitals. As a result, a new group of 13 Ob. 
and Gyn. eyeless needle sutures has been 
developed. There are four new needles, 
swaged to chromic gut, sixes 3-0 to 2. 

The clumsy bulk of the eyed needle, com¬ 
bined with the doubled strand, with its at¬ 
tendant tearing or ripping of tissue, has in¬ 
fluenced the more meticulous technicians to 
take advantage of the refinements derived 
from the eyeless needle. 

Many surgeons have objected to eyed 
needles! used out of necessity, which are 
often too large, bent. dull, or even rusted. 
The Atraloc eyeless needle eliminates these 


difficulties as well as the time wasted in re¬ 
threading needles at critical moments. 

The Atraloc eyeless needle draws a single 
strand of suture through the tissues, elimi¬ 
nating confusion and minimizing trauma in 
the often difficult and potentially dangerous 
suturing encountered in Ob. and G 3 ti. work. 
It is carefullj'^ engineered and is made bj' 
highlj' skilled craftsmen. 

All Ethicon Ob. and Gjm. ej^eless needles 
are swaged to Ethicon’s Tru-gauged, Tru- 
chromicized Surgical Gut. noted for its su¬ 
perior strength and flexibilitj\ 

Swaged Needles At No Extra Cost 

These new Ethicon sutures with swaged 
needles are supplied to hospitals at no extra 
cost over the regular Standard Tubes of 
Surgical Gut. Thej^ are delivered in the new, 
unbreakable metal Sterile Pack canisters 
which guarantee sterilitj^ of tube exteriors. 





Increasing Preference for Eyeless Needles 


A trend toward eyeless needles is evident m Ob. & 
Gyn. suturing. Leading surgeons in this field pre¬ 
fer a non-traumatizing needle, tliej’ reported to 
the Ethieon Development and Survey Depart¬ 
ment. 

The illustrations at the right show the contrast 
between the old style eyed needle and the new 
streamlined, eyeless Atraloc needle supplied by 
Ethieon. 

The eyed needle does greater injury to tissue 
because it pulls a looped suture in its wake. The 
eyeless needle causes minimal trauma by pulling 
a single strand, slightly smaller than the needle. 



EYED NEEDLE 


ATRALOC NEEDLE 


Ethicon’s New Seamless Swaged Needles 


The newest improvement in swaging eyeless 
needles is the Ethieon seamless swage, shown con¬ 
trasted with the conventional swage in the illus¬ 
trations at the right. 

As shown, the swage has no seam. The suture is 
inserted in a bored aperture in high-tempered 
steel, then locked by compression. No rough edges 
or gaps to scrape tissue. This new swage is onl.v 
one-quarter as long as the conventional swage, yet 
tests show superior holding power. 


CONVENTIONAL SWAGE 


ETHICON SEAMLESS SWAGE 


Better Needles for Today’s Finer Suturing 


In addition to the seamless swage, Elliicon’s 
new Atraloc Needles offer the surgeon these ad¬ 
ditional advances and improvements. 

Uniform high temper fiom end to end: Reduced 
bending: Rigidity w’ithout brittleness: greater 
strength throughout. The shorter swage means a 
maximum grasping area ^vith parallel flattened 
sides for the needle holder. No turning of needle. 

All points arc hand honed, giving uniform sharp¬ 
ness and long taper. 


COMPLETE LITERATURE SENT ON REQUEST 


MAXIMUM 
GRASPING AREA 



FLAT SIDES- 
BETTER GRIP 


POINTS HAND-HONED FOR SHARPNESS 


ETHICON 


^ /{ / // 







Silk and Cotton Sutures 


SILK— Prepared especially for the meticu¬ 
lous demands of the silk technic. You get 
more intrinsic strength and minimal tissue 
reaction with Ethicon’s Tru-Formed Black 
Braided Silk Sutures. 

Ethicon Silk forms smooth, firm knots. 
It has minimal adherence to tissue. 

Ethicon Silk is non-capillary, serum- 
proof, non-toxic, and strictly U.S.P. gauge. 

Ask your O.R. Supervisor for Ethicon 
Silk. 


coi'TON — Ethicon Cotton, U.S.P., is the 
culmination of exhaustive laboratory and 
clinical study. It is specially prepared from 
imported 100% Egyptian long staple fiber. 
No talcum powder, harsh fillers, or harm¬ 
ful dyes are used. It is free from lint and 
irregularities. 

Tensile strength is 10% to 30% greater 
than ordinary cotton. Sizes are U.S.P.: 5-0, 
4-0, 3-0, 2-0, 0, 1 and 2. If you are a cotton 
man, try Ethicon Twisted Cotton. 


Ethicon 



Ethicon suture division 

DirK^iTO of John<im & Johnson New Bmnsuick, N J. World’s Larocst Mamijadurer of Surgical Gul 
Suture Laboralonc-s at Kev Brunswick, N. J.; Chicago, Ill.; Brazil; Argentina; England, Australia 
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The most potent androgen... 


PERANDREN 

(testosterone propionate U.S.P. XIII) 


IN THE MALE ‘The principal usefulness has been as a replacement therapy 
t\hen functional or organic testicular deficiency exists 
The chief indications are the male climacteric, hypogonadism, and impo¬ 
tence due to glandular causes 

Dosage IS from lo to 25 mg one to three times a week Perandren 
should he discontinued or the dose decreased if priapism super 
\enes or if mental excitement occurs The amount administered to 
prepuberal boys should be insufficient to precipitate puberty 


IN THE FEMALE " the use of androgens in women has resulted m more effective 
management of a \ariety of clinical disorders *" 

These include the menopausal syndrome, functional uterine bleeding and 
dysmenorrhea 

Dosage should not exceed 300 mg per month Perandren should 
be discontinued or the dose decreased if signs of masculmization 
appear 

I GtoUman A Esteirtials ot Undocnnology CLippmcott—Plula , 1944) 
a Carter Cohen and Shorr Vitamins and rlormones (Academic Press), 
Volume V, 1947 

• For further information write Medical Service Division 

Perandren, multiple dose vials 10 cc , 10, 25 and 50 mg percc, 
and ampuls % 10 and 25 mg 


pharmaceutical products ihc, summit hew jersey 

N^EN —Trade Mark Rcr U S Pnt OR 



(In writing to advertisers, please mention the journal—it helps ) 



16 


THE JOURNAL OF UROLOGY 



REG U S 


Urinary 
Antiseptic 
of Choice— 
in proiongfti 
therapg or 
acute cases 



OUTSTANDING 
FEATURES 


I I No gastric upset ' 

j it No dietary or fluid regulation . 

i 3 No supplementary acidification 

! (except when urea-splitting or- 

j ganisms occur) 

j 4 Wide antibacterial range i 

' 5 No danger of drug-fastness ‘ 

1 O Simplicity of regimen—3 or 4 

I tablets, t.i.d. 


1. Butt, A. I.; I. Florida M. A- 
35: 430 (Jan.) 1949. 

2. Merricks, I. W.; V/est Virgin¬ 
ia M. I. 44: 157 (June) 1948. 

3. Carroll, G., and Allen, H. N.: 
I. Urol. 55: 674 (June) 1946. 

4. Scudi, I. V., and Duca, C. I.: 
I. Urol. (Feb.) 1949. 

‘MANDELAMINE is the regis¬ 
tered trademark of Nepera 
Chemical Co., Inc. for its brand 
of Hexydaline (methenamine 


MANDELAMINE* continues to be 
acknowledged as a urinary anti¬ 
septic of choice not only in typical 
uncomplicated cases, but also more 
resistant conditions requiring treat¬ 
ment over long periods. 

in prolonged therapy— 

Sustained Effectiveness and Safety 
When Therapy Must Be Prolonged. 
MANDELAMINE, because of its undi¬ 
minished antibacterial effectiveness, 
patient-acceptance, and virtual free¬ 
dom from untoward reactions, is a 
logical choice when chemotherapy 
must be prolonged, or when the 
infection becomes resistant to other 
medication. 


in acute cases— 

Rapid Results in Common Urinary 
Infections. Carroll and Allen® ob¬ 
tained successful results in approxi¬ 
mately 74 per cent of 200 cases of 
common urinary-tract infections— 
often in as few as three days. 


SUPPLIED: Enteric-coated tablets of 0.25 Gm. 
(31i grains), bottles of 120, 500, and 1,000. 



NEPERA CHEMICAL CO., INC. 


NEPERA PARK • YONKERS 2, N. Y. 



PAT OFF 
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in penicillin therapy 
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Itiglier initial levels 

A l*cc intramuscular injection produces scrum levels of 
4 0 units per cc —a v alue 133 times higher thin the com¬ 
monly accepted therapeutic level, 0 03 units per cc 

quicker maximal therapeutic levels 

Within a half hour or less after the injection, a Ijigh con¬ 
centration of penicillin is found in the tissues 


MAINTENANCE LEVELS prolongedhigli maintenance le% els 

For twenty four hours or longer, a single injection con¬ 
tinues to provide effective therapeutic levels 

r belter control of infection 

-\ 4 .v.-v 111 ^’^^et ind prolonged maintenince of higher levels 

Cm? means more effective antibicterial action thin possible 

with penicillm m retardant vehicles 

extra margin of effectiveness 

ffjf Higher levels quickly obtained permit early dominance 

eti^e Of flom over infecting organisms and dimmish likelihood of pern- 

» • cillin fastness 

use any syringe 

without clogging ease of flow 

Pemcillm S R contains no oil, no wax, no added suspend¬ 
ing or dispersing igenis to impede injection or dog needle 
and synnge 


use any syringe 
without clogging 


rFnicii i 

PnEPAnATlONi I ADMINISTRATIONi I CONVCNICTVCEi 

Easily and <iulckl) prepared I Free flowing I S>ringe and needle need not be dry 

Aqucous diluent j Culcklj Injected | No plugging of neetUes (ru or 21 gage) 

No vigorous shaking I No special t)-pe sjrlnge I S) ringe and needles eui]> cleaned 


TOLERANCEi 
No seiiAltlsIng diluents 
No Added suspendli g agents 
Coi ipletely absorbed 
lliiiiinalpnln 


PENICILLIN S-R Is supplied in botli onedose (SOOOOO units) ond flvc-<lose rubbcr-dinphrnpm-cipped vials IMien diluted 
ncconling to directions (wllh IVatcr for Injccllon OSP Normal Saline Solution USP or 5 per cent Dextrose Injecllon USP). 
each cc contains 500 OOO units of crjstalline procaine pcnlcillin-G ond loofloo units of buffered crjslilllne sodium penIcillin-C The 
one dose vial Is also aiailablc Mltl an acenmpan) Ing ampoule Of Mater fgr Injection USl If desired pntenc) of the suspension Is 
maintained for seien da)s at refrigerator temperatures 
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When interstitial radiation 
is indicated, the ALL GOLD 
radon implant is recom¬ 
mended. 

Onr Radon Implants are ALL 
GOLD —24 Karat—and 


excellent for intratumoral 
implantation. 

High temperature steriliza¬ 
tion is possible with utmost 
safety. 

Accurate dosage is assured 
because the ALL GOLD ra¬ 
don implant is sold with a 
guarantee as to radon con¬ 
tent at hour of use. 


Prices and Literature on Request. 

RADIUM CHEMICAL COMPANY • Inc. 

570 Lexington Ave., New York, 22, N. Y. 


Chicago: Marshall Field Annex Building 
Los Angeles: 3723 Wilshire Boulevard 
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A Significant Advance 
in ANTIBIOTIC THERAPY 

Note these five favorable attributes 
of Dihydrostreptomycin Merck 

(1) Low incidence of vestibular disturbances 

(2) Significantly iess toxic 

(3) Less frequent allergic manifestations 

(4) Highly purified 

(5) Undiminished antibacterial activity against Myeohaclerivm tuberculous 

A new, highly purified antibiotic, 
chemically distinct from strepto¬ 
mycin, with greatly reduced neu¬ 
rotoxicity, Dihydrostreptomycin 
Merck is especially useful in cases re¬ 
quiring relatively high dosage, such as 
miliary tuberculosis and tuberculous 
meningitis. 

It can be used interchangeably for 
intramuscular therapy with Strepto¬ 
mycin Calcium Chloride Complex 
Merck or other forms of streptomycin. 

Descriptive literature is yours for the asking 


DIHYDROSTREPTOMYCIN 


(supplied as the sulfate) 





MERCK & CO., Inc. RAHWAY, N. J. 
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RETROPUBIC 

URINARY 

SURGERY 

by Terence Millin, F.R.C.S. 

Genilo-Urinary Surgeon, London 

Gives in detail the methods employed in the 
retropubic approach to a number of surgical 
problems 

Prostatectomy 

Stress Incontinence in Women 
Prostatic Obstruction 
Fibrous and Calculous Prostate 
Carcinoma of the Prostate and Bladder 
Pre- and Post-operative Care 
Anesthesia 

215 pp., 163 figs. S7.00 

The WiUiams & Wilkins Co. 

Mt. Royal & GuUford Aves.* Baltimore 2, Md. 


FEVBR- 

WHAT TO DO FOR IT 

There is no better way of meet¬ 
ing the febrile state than by the 
administration of 

^lak 

® 

It is an invitingly pleasant alka¬ 
line drink mildly hypertonic and 
supplying the principal basic salts 
of which the animal body’s alkali 
reserve is composed. 

Kalak stands in good stead as an 
aid in neutralizing the acidosis of 
disease and that incident to vari¬ 
ous drug therapies. 

Amilahle at all pharmacies. 



Kalak Water Co. of New York, Inc. 
30 Rockefeller Plaza 
New York 20, New York 


RADON 


r 


S 



OR safety and reliability use composite Radon seeds in your cases 
requiring interstitial radiation. The Composite Radon Seed is the 
only type of metal Radon Seed having smooth, round, non-cutting 
ends. In this type of seed, illustrated here highly magnified. Radon 
is under gas-tight, leak-proof seal. Composite Platinum (or Gold) 
Radon Seeds and loading-slot instruments for their implontation 
ore available to you exclusively through us. Inquire and order by 
mail, or preferably by telegraph, reversing charges. 

THE RADIUM EMANATION CORPORATION 

GRAYBAR BLDG. Telephone MU 3-8636 NEW YORK, N. Y. 

(In writing to advertisers, please mention the journal—it helps.) 









fo» wi&en AtmcAsiE 


»*ADUY ACCffTEO srASMOLYltC IHftAEY 



water-soluble 


vitamin 



therapy 


rt above tbe mark to bit thj 
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‘Err on the side of giving an excess 
rather than giving too little,'/> 
urges Jolliffe on vitamin supple¬ 
mentation. Says Spies: “[Pre¬ 
scribe it] too soon rather than too 
late.”2 a In one small capsule, 

r s ‘Robins’ Allbee with C de- 
’ livers the B-factors in two 

— i / ' """ 

[ to fifteen times the mini- 
mum daily'requirement* 
plus vitamin C in eight times the 
minimum daily requirement * 
Unmistakably, Allbee with C pro¬ 
vides a ready means for water- 
soluble vitamin “saturation” 
therapy. 

*or other official recommendations. 

each capsule contains' 

Thiamine Hydrochloride IBil 15 mg. 
Riboflavin (B^) . 10 mg. 

Calcium Pantothenate . . 10 mg. 

Nicotinamide SO mg. 

Ascorbic Acid (C) 250 mg. 

A.H Robins Co., me. Richmond 20, Va. 

ETHICAL PHARMACEUTICALS OF MERIT SINCE 1878 


1. JoUlffe. N 

Nett York State J Med 
41 1363 1941 

2. Spies T D .* 

JAMA * 

122 299. 1943 
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TO BUILD BLOOD AND IMPROVE NUTRITION 

H YPOCHRONt.'C ANEMIA is SO common during pregnancy that 
some authorities advocate routine administration of medic¬ 
inal iron to all pregnant women. Cytora, in the recommended 
dosage; supplies an adequate amount of iron for the increased 
requirements of pregnancy plus folic acid for its recently reported 
property of aiding gastto-intestinal function and vitamin C and 
B-comple,x factory—vitamins which are said to be probably of 
greater importance to the health of the pregnant v/oman than 
any of the others.l Moreover, the pharmaceutical skill exercised 
in compounding Cytora tablets assures optimal absorption and 
minimizes gastric disturbances. Cytora is available in bottles of 
100, 250, and 1000 tablets. 

ORGANON INC. INC.) ORANGE, N. J. 


CYTORA 


DAIir DOSE (6 TABLETS) PROVIDES: 


Ferrous Sulfate 600.0 mg 

Folic Acid 4.5 mg 

Liver Concentrate 900.0 mg 

Vitamin C 150.0 

Vitamin 6| 6 0 

Vlfomin Bj 6.0 

Vitamin Be 3.0 

Niacinomide 30.0 

Calcium Pantothenate 6.0 

plus other factors naturally 
present in liver concentrate 


^—Cytora — R^g U S Pot Off 
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PATIENT 


under TREATMENT 


Distressing symptoms of urinary tract infec¬ 
tion such as urinary frequency, pain and 
burning on urination can be rebeved prompt¬ 
ly in a high percentage of patients through 
the simple procedure of administering Pyri- 
dium orally. 

With this easy-to-administer and safe uri¬ 
nary analgesic, physicians can often provide 
their patients with almost immediate relief 
from distressing urinary S3nnptoms during 


the time that other therapeutic measures are 
directed toward alleviating the rmderlying 
condition. 

Pyridium is virtually nontoxic in thera¬ 
peutic dosage and can be administered 
concomitantly with streptomycin, penicillin, 
sulfonamides, or other specific therapy. 

The complete story of Pyridium and its 
clinical use is available on request. 


r 

I 


PYRIDIUM' 


(Brand of Phen}*Iazo-diamjno*pyridlnc HCI} 

MERCK & CO., Inc. RAHWAY, N. J. 

In Canaria: MERCK & CO., Ltd. Montreal, Que. 
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This appropriately 
named cysloscope 
possesses such broad 
utility that it has be¬ 
come one oi the most 
widely used instru¬ 
ments in urology. 

^enlially the arma¬ 
mentarium consists oi 
straight sheaths, a 
ioroblique telescope 
and a bridge assem¬ 
bly for relating these 
elements. Sheaths ere 
available in sizes 16 to 
30 Fr. The telescope 
is the well-known 
McCarthy Foioblique* 
System noted for its 
natural, “amphithe¬ 
atre", visual charac¬ 
teristics. Supplemen¬ 
tary retrograde and 
right angle examin¬ 
ing telescopes are 
also available for de- 
lailedinspeclion of all 
parts oi ihe bladder 
and pioslalic orifice. 
•». 

*'Torobhque'‘ u oui r«gi«tei«d 
irade maik to dofignale out 
obliquely lommd visual tele¬ 
scopic 
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The illustrations are 
part of a aeries, admir¬ 
ably executed by Mr. 
‘William P. Didusch, 
showing the tech¬ 
nique *of the Pan-en¬ 
doscope. The entire 
series and a complete 
description of the 
instrument and its ac¬ 
cessories will be fur¬ 
nished upon request. 




, A\^ 

' gwwif.on't. 


■r-Htei 


The sectional views above, and at 
right, show clearly the possibilities 
of accurately interpreting the ex¬ 
tent of ptostatic hypertrophy and 
its relation to the vesical orifice. 
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the 16 Fr. 




This newly developed 
modification oi the 
McCarthy Electrotome 
was designed for nse 
on infants or adolescents 
or in cases involving 
very small urethras. 



It employs a working element 
with standard McCarthy rack and 
pinion motion, reduced in size to 
fit the 16 Fr. Berry sheath; and 
a miniature McCarthy Foroblique 
telescope. A specially designed 
obturator accommodates the sheath, 
which contains a rotating water inlet. 
The cutting element is a loop of fine 
tungsten wire .010" in diameter, shaped 
to fit the small sheath. Since it carries a high 
current density per unit of area, it cuts and 
coagulates at very low settings (25 for cutting 
and 35 for coagulating, with the C-263 Wappler 
Surgical Unit). Two sheaths and extra loops 
are supplied with the instrument. 

Full inforiucilion sent on request 

dhn&ucm Cystosccpe MaRens,Jm. 

1241 LAFAYETTE AVE. • Frederick j Wallace, Prejidem • NEW YORK 59, N. Y. 
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PHEOCHROMOCYTOMA WITH PAROXYSMAL 
HATERTENSION' 

GEORGE F HOCH 

The clinical pictuie of medullary turaois of the supraienal gland uith par¬ 
oxysmal hypeitension has been described by many authors but it seems advisable 
to refresh oui minds to its importance and the cure by surgical removal of the 
tumor 

The medullarj' cells are turned blue by feme chloride, and nith chromie acid 
or Its salts, a dark bionn, asa result of this staining reaction the cells are called 
chromaffin cells The mediillaiy tissue and the sympathetic ganglion cells have a 
common origin These develop from cell masses nhich have separated from the 
neural ciest These ectodermal cells undergo differentiation along ti\o paths— 
to sympathetic ganglion cells and to chromaffin tissue The larger mass becomes 
en\ eloped m cortical tissue to make the adrenal medulla Other smaller masses 
of chromaffin tissue becomes associated \iith the ganglia and plexuses of the 
sympathetic system Therefore if a sjTnptomatic oi clmioal cure is not attained 
it may be possible that these extra-adrenal chromaffin rests may be the seat of a 
pheoohiomocytoma 


CASE REPORT 

A 51 yeai old white woman, who looked aged beyond her yeais, was admitted 
to the hospital for the first time in 1935 Hei chief complaint was knife like 
abdominal pain associated with sweating, nausea and lomiting, aggravated by 
food and usually leheved by induced xomiting The provisional diagnosis was 
partial intestinal obstmction At opeiation a chionically infected gallbladder 
containing numoi ous small stones w as i emoved At this time it w as reported on 
her history that she had bilateral papilledema of imdetei mined cause Seven 
j ears ago she was admitted to another hospital where a diagnosis of hypertension 
was made Four years ago she began to haxe precoidial pam radiating to both 
shoulders, down both aims and m neck and jaws With these attacks hei x ision 
became bluiied Foi the past 2 yeais she had led an aim chair existence as she 
developed exoitional dyspnea and ankle edema, although her appetite had been 
normal and she had lost considerable weight Hei pulse rate on admission 
w'as 96, the blood pressure 130/100 The sedimentation rate was 16 m m , 
urea nitrogen 15 7 and cholesteiol 198 The urine concentiation was normal 
as were the blood count, uiea clearance and blood serology An \ ray of the 
heart showed slight left ventriculai hypeitrophy Repeated attacks were from 
1 to 4 each day and the blood pressuie xaiied between 130/80 to 240/150 
Rice diet and nitiites did not roliex e these paroxj'sms Intrax'enoiis pyelograms 
showed normal architectiiie of the renal pelves with a ptosis of the right kidney 
Penienal insufflation was done, shoixing a tumor mass abo\e the light kidney 
and a diagnosis of pheochromocj toraa was made 

^ Read at annual meeting, American Association of Genito Urinarj Surgeons, Skxtop, 
Pa , May 12, 1948 
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During the course of the examination .05 mg. histamine phosphate was given 
subcutaneously with the follo-whig result. 


HISTAIUKE 

PHOSPHATE 

B.P. 

PULSE 


10.14 

10.15 

70/50 


Beginning headache, choking feeling, excruciating 



1 

1 

headache, profuse sweating, e.xtreme pallor 

10.16 

220/160 



10.17 

300/184 

140 

Same as above 

10.18 

296/170 


Same but less severe 

10.20 

230/110 


Less marked 

10.21 

154/94 

130 

Headache and pains gone 

10.24 

94/60 

120 

Exhaustion 

10.25 

104/80 

120 

Exhaustion 


Dibenamine hydrochloride (dibenzjd betachlorethylamine hydrochloride) which 
has an adrenergic action, was given intravenously using a Y set. Seven milli¬ 
grams per kilogram diluted in 300 cc 5 per cent glucose m normal saline in one 
arm and 5 per cent glucose in saline in the other arm. Start saline and switch 
to the Dibenamine solution. The Dibenamine was administered over a period of 
1 hour in order to lessen any toxic reactions. There was an immediate drop in 
blood pressure with relief of her symptoms, accompanied b}”^ a feeling of well 
being. Her appetite improved and she regained some weight and strength. 
Histamine injected at this time failed to cause return of S 3 Tnptoms. 

The toxic reactions of Dibenamine experimentaUj’- were: 

1) Local tissue damage, especialty if given intraperitoneaIl 3 ^ The lethal dose 
for mice is 7.5-100 mg. compared to 400-500 mg. when given subcutaneously. 

2) When given rapidly' intravenousl}’’ maj'^ cause clonic convulsions noth coma 
lasting a few minutes to an hour or more. Doses of 35 mg. per kilo in cats are 
lethal in less than an hour. 

3) Dibenamine does not effect bone maiTOw while the nitrogen mustards exert 
a toxic action on Ijmaphoid tissue and bone marrow. 

4) Dibenamine exhibits onty a shght cumulative toxicity. 

On November 26, 1947 a tumor of the right adrenal gland was removed. 
Avertin, nitrous oxide, oxj'gen and pentothal were the anesthetics of choice. 
The operation was done retroperitoneallj’’, using a lumbar incision that started 
about 2§ cm. from the midline commencing at the eleventh rib and extending to 
the crest of the ileum about d? cm. from the midline. The twelfth rib was re¬ 
moved. The kidne 5 ' and the overtying tumor were readilj’’ visualized. By 
retracting the Iddnej’- further downward the tumor was easity exposed. When 
freeing, the tumor was accidentally broken in one spot and the character of the 
material resembled that extruded from a papUlarj’’ tumor of the kidneJ^ The 
vessels were readilj’’ clamped and tied except at the upper portion where it was 
adherent to the diaphragm. The bleeding was partialty controlled but it seemed 
admsable to put in one laj^er of Oxycel gauze. A rabber tissue drain was in¬ 
serted and the wound closed. Her postoperative course was uneventful. Prior 
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to operation 5 mg. of desoxj’corticosterone acetate was given and continued 
for the first 2 postoperative days together with a saline infusion. Her postopera¬ 
tive blood pressure was 175/120 and eventually stabilized at 120/80, which it is 
at present. 

A glucose tolerance test was done prior to operation and again after removal 
of the tumor and showed the characteristic change with the liberation of adrenalin 
in the circulation. 



FASTIVC 

ins. 

1 BS, 

2 BBS. 

3inis. 

Preoperative 

119 

144 

203 

161 

61 

Postoperative 

76 

133 ! 

92 

103 

67 



Fig 1 

The postoperative histamine test was negative. 

The pathological report was made by Dr. Leila Ifnox. The gross specimen 
consisted of a right adrenal tumor; the overall measurement was9 by 7 by25 cm. 
weighing 110 gm. The surface was smooth and the capsule thin. The color was 
pale yellow and the tumor was soft and very pliable, solid, without fibrous 
strands or stroma. A few minutes after exposure to 2 per cent potassium 
bichromate the color changed to dark brown. 

Microscopic examination: Sections from the various portions of the growth 
showed almost exactly the same pathological picture. Nearly the whole growth 
was composed of very small cells with small nuclei a little larger than lym¬ 
phocytes. These cells were closely packed together and frequently seemed to 
be surrounded by the connective tissue vhich carried the blood vessels so that 
there was a slight suggestion of a tumor divided into alveolar masses surrounded 
by blood vessels. There was no necrosis. Between these cells, Bielschonsky 
stains showed no connective tissue between the individual cells. In the chromate 
fixed tissue the cytoplasm may occasionally be seen to possess very finely granular 
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brownish cytoplasm. This, combined with the fact that in the unfixed tissue a 
deep blackish brown color developed when potassium chromate solution was 
applied indicated that the tissue is of a chromaffin type. 

This is not the usual morphology for a pheochromocytoma as the cells are 
much larger and the cytoplasm much more extensive in proportion to the nucleus 
but the staining reactions are probably of greater significance than the mor¬ 
phology in this case. 


CONCLUSIONS 

A case is reported of pheochromocytoma with removal of the adrenal tumor 
and cure. 

The pathological picture is not that of the classical picture of a pheochromocy¬ 
toma. 

The use of Dibenamine for its adrenergic action is reported. Its possible use to 
prevent the sometimes fatal result at operation is suggested. The chemical 
formula of Dibenamine is N,N-dibenzyl-beta-chlorethylamine. 

The Dibenamine was supplied by Dr. W. Gump of Givaudan-Delawanna Inc., 
New York. 

N,N-dibenzyl-beta-chloroethylamine is being distributed for investigational 
use by the Smith, IGine and French Laboratories, Philadelphia, Pa. under the 
trademark ‘Dibenamine.’ 

115 E. Slst St., New York, N. Y. 
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THE BIPORTANCE OF ACCURATE PATHOLOGICAL CLASSIFI¬ 
CATION IN THE PROGNOSIS OF RENAL TUMORS 
SECOND REPORT' 

N CHANDLER FOOT, G A HUMPHREYS A^D WILLET F \VHITMORE, Jn 

r rom the Depailmenl of Surgery {Surgical Pathology and Urology) of the Cornell Unnerstlij 
Medical College and the Neu YoiL Hospital, and the Department of Urology of Memorial 
Hospital, Neu York, N Y 

The piobiem of renal tiimois has been clouded by the lack of a simple path¬ 
ologic classification, such a one as should peimit standaidization of teiminology 
to meet the needs both of the clinician and the pathologist In a paper published 
earliei this year the cases of lenal tumors obseivecl at the New Yoik Hospital 
fiom 1932-1946 were collected and evaluated A pathologic classification of 
renal tiiraois based upon histogenetic and histologic ciitena was theiein proposed 
and was found to permit of a leasonable coiielation between the pathologic type 
of tumor and the piognosis following nephrectomy To supplement the pie\i- 
ous paper, we ha\e leviewed all the cases of lenal tumois seen at the Memoiial 
Hospital during the yeais 1926 tluough 1947 mclusite and at the New York 
Hospital, duiing the yeais 1932 through 1946 mchisite A total of 338 oases 
w as thus 1 e\ lew ed, many of these ret ealed advanced metastasis and w ei e ti eated 
palliatuely In 115 the diagnosis was accuiately confirmed by opeiation or 
postmortem e\ammation, as well as by clinical study and, m most, a complete 
follow-up reooid was available We have confined oui survey to this small but 
well documented senes of cases 

PATHOLOGIC CRITERIA 

The pathologic classification is that proposed in the pievious paper The 
older teiminology was found to be meiely desciiptive and frequently conflicting 
and contusing, since one might encountci two oi more of its distinct and pie- 
sumably diffeient categoiies in selected sections fiom the same tumor in a single 
kidney We hai e classified lenal tumois into tour mam gioups (table 1) The 
essential pait of this classification is compiised of the main groups designated by 
Roman numerals, while the less essential subgroups aie numbeied by the con 
ventional Arabic numerals Those maiked by lowei case letters are moie in 
the natuie of explanation and con elation and are unessential 

The reason for adopting the teim “renal celled carcinoma” has been fulh 
explained in the previous paper, further indication that it is accurate is afforded 
by the histology of the two vaiieties of renal adenoma One of these is clear 
celled and tubulai, w hile the othei isgianiilai celled and arranged m solid masses 
and cords Both types aie occasionally' obseived to occur simultaneously in 
the same kidney Obviously, the sub-x'arieties of renal celled carcinoma might 
aiise from one or the other of these adenomas, neither of which is derned fiom 
supiaienal tissue Naturally, they might also oiigmate from lenal cells which 
became malignantly neoplastic In order to illustrate this, the photomicro- 
1 Read at annual meeting, American Urological Association, Boston, Maas , Ma\ 17,19tS 
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graphs (figs. 1, 2, 3) have been prepared from sections taken from a single kidney 
removed by nephrectomy at the New York Hospital. 

The tumors of the conductive apparatus (pelvis, minor infundibulia and the 
distal portion of the collecting tubules) usuallj”- retain the architecture of transi¬ 
tional epithelium, histologically identical with that of the urinar}'- bladder. The 
onl}^ exception is the tubular tumor of the renal pyramids which, since it arises 
in collecting tubules, maintains its resemblance to the epithelium of these. The 
nonmalignant tumor of the conductive apparatus is the transitional papilloma. 
The malignant variety ma}'’ become epidermoid or, on rare occasions, adeno- 

Table 1. Pathologic classification of renal tumors 

Group I. Derived from excretory epithelium of the parenchyma. 

1. Adenoma 

a. Clear celled, tubular. 

b. Granular celled, solid or cords. 

2. Renal celled carcinoma 

a. Clear celled, h 3 'pernephroid, with cells arranged in solid cords (formerly 

“hj'pernephroma”) 

b. Clear celled with cells arranged in tubules or papillary cysts (formerly 

“clear celled carcinoma”) 

c. Granular cells arranged in papillary cj'sts (formerlj’- “granular celled 

papillary adenocarcinoma”) 

d. Clear or granular cells arranged in tubules only, found in cortex (form¬ 

erly “tubular carcinoma”) 

Group II. Derived from transitional epithelium of the conductive apparatus. 

1. Well differentiated, nonmalignant transitional papilloma. 

2. Transitional celled carcinoma 

a. Poorly differentiated, infiltrating transitional celled carcinoma. 

b. Epidermoid carcinoma of calyces and pelvis. 

c. Tubular carcinoma of pyramids. Usuallj- desmoplastic (formerly 

“scirrhous carcinoma of kidney”) 

Group III. Derived from embryonal rests. 

1. Predominantly epithelial growths derived from embryonal rests (?). Em- 

brj^onal carcinoma. 

2. Embrjmnal tumors of mi.xed histologj', including muscle. Wilms’ tumor. 
Group IV. Derived from external tissue. 

Extrinsic tumors situated in perirenal capsule or metastatic to kidney (may in¬ 
vade kidnej' through direct extension) 


carcinomatous. Under nonneoplastic conditions metaplasia of transitional 
epithelium maj^ lead to the development of epidermoid or, less frequently, mucous 
glandular forms. The epidermoid variety of carcinoma may exhibit early 
keratinization alone, or it may progress to the formation of keratinized “pearls” 
and prickle cells. Poorly differentiated carcinomas of the conductive system 
are often diffuse and infiltrative. Their elements may be small and resemble 
those of an inflammatory exudate. 

The embrimnal group of tumors is poorty understood. Its origin probably 
lies in that embryologic playground in the vicinity of the mesonephros, where 
muscular cells may creep in from neighboring somites, mesonephric elements 



Fig. 1. A, papillary adenoma of kidney composed of small, comparatively clear cells 
arranged in tubules and papillae. B, solid clear celled area in renal celled carcinoma, 
cytoplasm vacuolar, nuclei small, isometric and pyknotic. 

contains muscular elements. We have separated the mixed from the more 
homogeneous embiyonal carcinoma because it appears to behave somewhat 
differently and to be a trifle less malignant, '\^^lether these two types are ex¬ 
tremes in a scale of differentiation in one group of embryonal carcinoma, or 
whether they have totally different origins is a question that has not been au¬ 
thoritatively answered. 

The extrinsic group of renal tumors includes growths originating in the 
muscular walls of the pelvis and ureters, in perirenal connective tissue and 
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Fig. 2. .4., more granular area in same tumor, cells larger, nuclei more vesicular and less 
isometric. B, tubular and papillary area in same tumor. Cells slightlj'- granular, nuclei 
small, isometric and pyknotic. 
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fatty capsule, or in other organs from which they have: invaded the kidney by 
metastasis or direct invasion. Although the term “extrinsic” is not entirely 
satisfactory, no better designation could be suggested. One of our collected 
examples of this group, for instance, proved to be a true cortical carcinoma of 
the suprarenal gland which directly invaded the upper pole of the kidney. It 
was valuable from the standpoint of comparison, for it differed histologically 
from clear celled carcinoma of renal origin and, furthermore, produced hormonal 
symptoms. 

The distinct difference in prognosis noted between the renal celled and the 
transitional celled groups of tumors is challenging. Were it possible to say that 
the former were derived from the mesodermal metanephric “cap” and the latter 
from the entoderm, the answer would be simpler. The fact of the matter is that 
both metanephric cap and metanephric diverticulum are derived from meso¬ 
derm; the former comes from a more cephalically situated portion of the inter¬ 
mediate mesoderm, while the latter buds off from the mesonephric duct which. 


Table 2. Incidence of pathologic types of renal tumors, 115 cases 


PATHOLOGIC TYPE 

TOTAL CASES 

FES CENT or EACH TYPE 

Total cases. 

115 

100.0 

1. 1. Adenoma. 

0 

0.0 

2. Renal celled carcinoma. 

74 

64.5 

II. 1. Transitional papilloma. 

2 

1 1.7 

2. Transitional carcinoma. 

13 

11.3 

III. 1. Embryonal carcinoma including Wilms' 
tumor. 

20 

17.3 

IV. 1. Extrarenal tumor. 

6 

5.2 


in turn, derives from more caudally situated elements of the same primordium. 
Another riddle that constitutes a corollary to this is the fact that the adult lining 
of the calyces, ureters and urinary bladder is the same throughout, although 
the bladder is largely derived from the entodeimal urogenital sinus while the 
other structures are of mesodermal origin. Furthermore, during inflammation 
of a prolonged type, all these segments may undergo metaplasia and neoplasia 
of an identical sort. Perhaps too much stress has been laid upon the specificity 
of the primary germinal layers. 

CLINICAL CORRELATION 

Using the classification just discussed, we surveyed the 115 cases of renal 
tumors from the Memorial and New York Hospitals (table 2). Though the 
incidence of embryonal tumors may be disproportionally high, owing to the 
relatively large number of instances at the Memorial Hospital, the total series 
from that institution is otherwise comparable with that from New York Hospi¬ 
tal, in that renal celled tumors are more common. 

In order to evaluate the prognosis of renal tumors under this pathologic 
classification, all cases subjected to nephrectomy prior to 1943 were surveyed 











482 


N. C. FOOT, G. A. HUMPHREYS AND W. P. WHITMORE, JR. 


(table 3), as these would permit a determination of prognosis on the basis of 
five year postoperative survival. In this series there were 77 cases, 4 of which 
showed evidence of metastasis prior to operation. The remainder were sub¬ 
jected to surgery with hope of cure, as there were no proven metastases prior 
to operation, though in some the tumor had been known to exist for a considerable 
time. Cases classified as “indeterminate” are those which died within 5 
years of other causes and without recurrence of cancer, and those lost to follow¬ 
up within the same period without evidence of recurrent disease. The calcula¬ 
tions are based upon the determinate group only. From the standpoint of the 
pathologist’s prognosis, it is unfair to consider deaths from the immediate effects 
of nephrectomy together with those attributable to recurrent cancer, although 
clinicallj'^ they are both mortalities in the course of treatment for cancer. Simi¬ 
larly, the inclusion of cases vdth preoperative evidence of metastasis and ad¬ 
mittedly less chance of survival offers another element of error in prognosis. 


Table 3. Five year postoperative survivalin relation to pathologic type of renal tumor, 77 cases 


PATHOLOGIC type 

TOTAL 

CASES 

INDETER¬ 

MINATE 

DIED 1 

UNDER 

5 YEARS 

LIVING 

5 YEARS 
POSTOPERA- 
TIVELY 

PER CENT 

5 YEAR 
SURVIVAL 

Total. 

77 

13 

41 

23 

35 

I. 1. Adenoma. 

0 

0 

0 

0 

0 

2. Renal cell carcinoma. 

47 

10 

22 

15 

41 

II. 1. Transitional papilloma. 


0 

0 

2 

100 

2. Transitional carcinoma. 


1 

9 

1 

10 

III. 1. Embryonal carcinoma including 
Wilms’ tumor. 

13 

2 

8 

3 

25 

IV. 1. Estrarenal tumor. 

1 

4 

1 

0 

2 

2 

50 


Despite this, we considered these patients as “determinate” in our tabulation, 
feeling that the clinical standards should be maintained. 

The 5 year survival of cases of renal celled carcinoma was 41 per cent. Four 
of the determinate cases showed the tubular variety of renal celled carcinoma, 
with a survival comparable to that of the group as a whole. The 37 determinate 
cases included 3 postoperative deaths and 4 patients on whom nephrectomy was 
perfonned after metastasis had occurred. Among these, 1 patient had a craniot¬ 
omy for supposed primary cerebral tumor and subsequently a nephrectomy 
after the diagnosis had been pathologically established; he died 4 years later of 
cerebellar recurrence. 

In both cases of transitional papiUoma, the patients were alive and well at 
the end of 5 years, w^hereas in only 1 of the 10 determinate cases of transitional 
carcinoma did the patient survive 5 j’^ears. In 3 of these the subtype was 
epidermoid carcinoma and none survived 6 months. There was 1 postoperative 
death in this series. 

There were 3 five year survivals in the group of 12 determinate cases of em¬ 
bryonal tumors, a rate of 25 per cent. Though the majority of patients died 
under 2 j’^ears after operation, 1 is still living 11 years after nephrectomy, while 
2 died 9 and 10 years respectively after operation. 
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The extrinsic group included 2 leiomyosarcomas, 1 “sarcoma,” and 1 rhabdo¬ 
myosarcoma. While the patients ■with leiomyosarcoma sur'sdved 5 years, the 
other two died respectively one and 26 months postoperatively. 

The life expectancy after 5 years in the renal celled carcinoma group is sum¬ 
marized graphically (fig. 4); for this 17 determinate cases subjected to neph¬ 
rectomy prior to 10 years have been used; in addition, the survival of the 37 
determinate S-year cases has been plotted. Though the former group includes 



Fig. 4. Survival of patients with renal-celled carcinoma after nephrectomy 

all the latter and the latter includes some of the former, a parallelism is noted 
which, if not of statistical value, does at least denote a significant trend. 

DISCUSSION 

The difference in prognosis between the renal celled and transitional celled 
carcinomas has no histogenetic basis as we have previously observed. There is 
variation among the different types of renal celled carcinoma in regard to prog¬ 
nosis. Those showing a tendency to form tubules and papillae with numerous 
mitoses and extensive metaplasia offer just as poor a prognosis for five year 
sun'ival as do the transitional or embryonal groups. Eenal celled carcinoma 
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growing in solid cords with isometric components and heavy trabeculae offer the 
best prognosis. In studying the sections obtained from the Memorial Hospital, 
without any knowledge of the case histories, an accurate prognosis for 5 
year survival was forecast in over 90 per cent of the cases, as checked by subse¬ 
quent comparison with the clinical records. The most frequent error was oc¬ 
casioned by the survival of a case just beyond the 5 year period, when the patient 
should theoretically have died within that span. The paucity of cases of transi¬ 
tional celled carcinoma and embryonal carcinoma permitted no opportunity for 
obtaining microscopic criteria as to why an occasional case survived. In general, 
the prognosis is poor for all of them. The 2 patients with leiomyosarcoma (in 
the group of extrarenal tumors) survived 5 years, apparently paralleling the 
expectancy in the case of similar tumors arising in the uterus. 

CONCIiUSION 

A pathologic classification of renal tumors based upon histogenetic and 
histologic criteria is offered. It permits a constant parallel between groups 
of tumors and the prognosis following nephrectomy for ablation of the neoplasm. 

The authors wish to express their appreciation to Doctor Fred W. Stewart, 
director of the Department of Pathology, Memorial Hospital, New York, N. Y., 
without whose kind cooperation this study would not have been possible. 
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DISCUSSION 

Mr. Henry Mortensen (Melbourne, Australia): I should like to take this 
opportunity to thank your President and the executives of the Association for 
permitting me to be present at tliis meeting and asking me to enter into your 
discussion. I honor those privileges very greatly. 

As we have long been aware, we have attempted to evaluate the prognosis in 
this serious disease of renal tumors in various ways and from various angles. 
We could say, broadly, that the approach to the problem was either microscopic 
or macroscopic, clinical or histological. 

By far the greatest amount of research, mainly from a statistical point of view, 
has been done from a clinical or macroscopic aspect. 

We remember the excellent paper of some two or three years ago by Melicow, 
who, as well as discussing the problem from a histological standpoint, endeavored 
to assess the prognosis in renal tumors from three points of view: 

Firstly, the clinical history, where he pointed out that the patient who came 
in with a long history, with the story of a mass or lump rather than hematuria, 
presented a bad outlook. 

Secondly, from the point of view of objective findings, where, of course, the 
patient with a fixed, hard mass, fever, and obliteration of pelvic filling in the 
pyelogram presents a poor prognosis. 

Thirdly, from the condition of affairs at operation, namely, the larger the 
tumor, the graver the outlook; the question of involvement of renal vein; the 
question of the size of blood vessels, and the question of damage to capsule, 
or damage to blood vessels in the removal of the kidney. 

McDonald and Priestley have also drawn attention to size of the tumor and 
involvement of renal vein as important elements in the paucity of the outlook; 
but we know also that these tumors are notoriously capricious. I am referring 
mainly to the cortical type, because I think it is generally accepted that the 
embryonal type, and the tumors of the collecting portion of the urinary tract, 
the upper urinary tract, provide a decidedly bad outlook from any point of view; 
whereas those of the cortical type may provide a more hopeful aspect, and con¬ 
cerning them especially we wish to evaluate that particular outlook. 

The capriciousness of these tumors destroys the value of a lot of statistics 
with which we have been presented. We have all, I am sure, had the experience 
of removing, almost tearing out, a very large tumor, with spilling of tumor con¬ 
tents often into the wound, and have had the experience of seeing that patient 
living years afterwards; and, in contradistinction to that, we have all removed a 
tumor of five, six, or seven centimeters in diameter, perfectly encapsulated, feel¬ 
ing that here we have done a good job and have saved the patient, and have had 
the unhappy experience of seeing that patient return with metastases in a very 
short time. 

I personally have seen a patient with a pathological fracture of the humerus 
arising from a secondary growth from a renal carcinoma where the original renal 
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carcinoma was only two centimeters in diameter. We have, therefore, the unique 
possibility in a renal tumor of the metastasis being a solitary one. We have 
again the possibility, partly a probability, that removal of the primary growth 
and the metastases may produce a cure of the condition; in that state of affairs, 
the pathology is an extremely rare one. 

One feels, sometimes, with these anomalies, that a cancer cell, particularly 
with renal tumor, reacts differently in different individuals, an aspect of malig¬ 
nancy not considered often enough; that is, just as an individual bacterium may 
produce a different reaction in different individuals, so the same cancer cell may 
react differently from the point of view of production of tmnor and from the 
point of view of outlook, and, if that be so, God help us in endeavoring to evalu¬ 
ate prognosis! 

So we see that the clinical side of progress is notoriously difficult, and are 
forced again to the histological point of view through an endeavor to get some 
help in this problem. One of the first to stress the importance of this aspect in 
malignancy was Broders, who, many years ago—over 25 years ago—taught us 
that the more highly differentiated the cells in a tumor, the less malignant it is 
and, in contradistinction to that, the less differentiated they are, the more malig¬ 
nant they are. This theory has proven most helpful through the years. 

I am pleased that in this paper to which we have just listened, the term “hy¬ 
pernephroma” has been deleted from the classification. I feel that the use of 
that term has for many years prevented and precluded progress in the under¬ 
standing of the tumors which we encounter in the renal cortex. Particularly it 
has produced a tremendous amount of difficulty in the minds of students who 
have been endeavoring to learn and understand something about this serious 
disease. 

Lastly, I have only one criticism to make of the paper which we have just 
heard, and this I make with a certain amount of temerity. That perhaps is a 
minute fault, but in the classification of which we have seen but one portion, 
there is a reference to a “well-differentiated, nonmalignant, transitional papil¬ 
loma,”—that of the collecting portions of the upper urinary tract. 

From a histological point of view, I admit that the particular lesion which is 
described may appear to be perfectly innocent in its structure but we, I think, 
as urologists, have learned that there is no such thing as a nonmalignant papil¬ 
loma of the collecting portion of the urinary tract. Having malignant tendencies, 
from the point of view of treatment it should always be so considered, and I 
would respectfully suggest that the term “nonmalignant” be deleted from the 
classification. 

Dr. John Hartwell Harrison (Boston, Mass.): I asked to discuss this 
excellent presentation for several reasons. The last time that I had the pleasure 
of seeing Dr. Humphreys he was speaking at a surgical meeting in the Nether¬ 
lands East Indies just 3 j’^ears ago. The contrast of surroundings then and now 
is too great to mention but the discussion of a very different subject today has 
been equally enjoyed by all of you. In addition I am afforded by your courtesy 
the opportunity of paying my respects to Mr. Mortensen to whom many Ameri- 
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cans are indebted for his kindness and hospitality during the years of World 
War II. 

In this so-called “schizoid atomic” era, it is appropriate that we pause and 
pay tribute to surgical pathologists who are still morphologists, histologists, 
biologists and yet may of necessity have to become physicists also in the future. 
There is a dangerous trend in medical education today which neglects the proper 
emphasis on the importance of a knowledge of pathology. Let us as surgeons 
acknowledge and remember our dependence upon the pathologist and our under¬ 
standing of his teaching in order that we may gain stability and the possibility 
of prognostication in each individual neoplasm. Drs. Foot, Humphreys and 
Whitmore have presented a dependable classification of renal tumors and have 
correlated the histologic picture of each with the subsequent clinical behavior 
in order to establish a prognosis. The latter may he greatly improved if we 
educate the public and fully utilize all of our diagnostic facilities to accomplish 
an earlier discovery of neoplasm of the urinary tract. 

(Slides were shoum illustrating pyelograms and gross and microscopic path¬ 
ology of cystic renal adenocarcinoma and papillary carcinoma of the renal pelvis 
and bladder as well as Papanicolaou stains of the urinary sediment.) 

I should like to thank Drs. Foot, Humphreys, and Whitmore for their presen¬ 
tation to us and to tell Mr. Mortensen that I hope we can show to him something 
of our appreciation of his hospitality in Australia in the dark days of 1942. 

Dn. Gustavus A. Humphbets (New York, N. Y.): Mr. Mortensen brought 
out the fact that the papilloma might be theoretically deleted from the classifi¬ 
cation. 1 wish that were possible and, of course, clinically we have to operate 
on them all, even though our hindsight may prove that these lesions are benign. 

These 2 patients have lived approximately 7 and 10 years respectively. The 
microscopic sections viewed by all the pathologists show these transitional papil¬ 
lomas are perfectly benign, and I think we are forced to admit that there are 
just 2 in 115 cases. It may occur rarely, so we just leave room for it in the 
classification but don’t ever expect to see it again. 

As to the classification, I am sorry I had to hurry in presenting it. It is 
much simpler than it appeared, presented in haste, and one of the reasons why 
I am fond of it personally is that it is a simple one that I can understand, whereas 
all the other classifications are extremely complicated and I can’t correlate them 
in my mind. 

The prognostic value of this classification, working in association with path¬ 
ologists, gives us something in common to talk to the pathologist about, and is 
really most helpful. All I can say is that we have found it helpful to use this 
classification and the pathologist has been able to tell us, TNath uncanny accuracy, 
the prognosis of these tumors. I hope you rvill have the same experience when 
you use this classification. 
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THE TREATMENT AND PROGNOSIS OF PAPILLARY TUMORS OF 
THE RENAL PELVIS AND URETERi 

VINCENT J. O’CONOR 

A complete survey of a large series of patients who have been subjected to 
nephrectomy in various clinics for cortical (solid) renal tumors suggests that 
little real progress as to prolongation of hfe has been accomplished by modern 
surgery. The operative mortality has been reduced to a mini m um by most 
surgeons; yet earlier diagnosis and earlier nephrectomy has done little to secure 
an actual cure in most patients. Irradiation, except in the mixed tumors 
(Wilms’) in infants, has been of no permanent help. 

In contrast, the prognosis in papillary tumors of the renal pelvis and ureter 
has been spectacularly improved by earlier diagnosis and the application of com¬ 
plete nephro-ureterectomy. 

A number of recent pubhcations have described the “successful” local extir¬ 
pation of a so-called “benign” papillary tumor of the ureter. This has always 
been done in the presence of a normally functioning opposite kidney. We do not 
believe that any papillary tumor of the renal pelvis or ureter, except the rarely 
encountered simple vascular polyp, can be considered as anything but potentially 
malignant. 

The purpose of this paper is to attempt a fair evaluation of our own experience 
in this regard and to suggest that we should not lightly revert to incomplete 
surgery or surgical “stunts” in the treatment of the only upper urinary tract 
neoplastic lesion which has been so frequently cured by more radical surgery. 

Vest has reported 3 cases of primary papilloma of the ureter, 2 sessile and 1 a 
pedunculated polypoid growth. Instead of routine nephro-ureterectomy the 
local tumor and surrounding ureteral wall were excised so as to preserve the 
kidney. Vest believes that on the basis of preoperative, operative, and post¬ 
operative findings, these particular tumors can be considered benign. A very 
considerable amount of statistical work has been done by many surgeons and 
pathologists with the conclusion that practically all ureteral tumors are malig¬ 
nant in character and that rarely can the degree of cellular malignancy of any 
given tumor in the renal pelvis or ureter be determined by preoperative exami¬ 
nation. Vest contends that “benign” tumors occur as epithelial growths show¬ 
ing no histological evidence of malignancy or as polyps made up of benign stroma 
with a transitional epithelial covering. Ottley says that “benign papilloma of 
the ureter” is a rare condition. She, in her search of the literature, brought to 
light only 27 instances in which the diagnosis was confirmed by inspection of the 
interior of the renal pelvis and ureter together with microscopic examination of 
the tumor. Papillary pelvic tumors tend to grow slowly. The “relatively be¬ 
nign” growths, according to Ottley, occurred ih the younger age groups (third 
decade). Some of these tumors grew along the ureter and into the bladder. In 

4 Read at annual meeting, American Association of Genito-Urinary Surgeons, Skytop, 
Pa., May 12-14, 1948. 


488 



PAPILLABY TUMOKS OF KBNAL PELVIS AND tTEETBR 


489 


a number of cases the tendency to subsequent development of papillary neo¬ 
plasms in the ureter, bladder, and urethra suggested the existence of a neo- 
plastogenic proclivity of the entire urothelium. The rarity of primary ureteral 
tumors appears to be a mere conception passed on by most authors who report 
a single or an occasional instance. 

Jaffe and Mendillo state that primary carcinoma of the ureter in their ex¬ 
perience is relatively rare. They found only 2 cases among 90,000 routine ad¬ 
missions to Grace Hospital, New Haven, Connecticut. Of these 1,900 admis¬ 
sions were for primary malignancy in various body locations. However, since 
two-thirds of the reported cases of primary carcinoma of the ureter have ap¬ 
peared in the literature during the past 10 years, it would seem that this lesion 
is being diagnosed and treated more frequently than in the past. These authors 
stress the fact that total nephro-ureterectomy with removal of a cuff of bladder 
and of the perirenal and peri-ureteral fat is the ideal treatment. 

Counseller, Cook and Seefeld followed 18 cases of primary epithelioma of the 
ureter and added 9 new cases. The grade of tumor in their experience was the 
main factor influencing prognosis. They emphasize that complete nephro-ure- 
terectomy with removal of a cuff of bladder should be done in every instance. 

Bothe states that an analysis of the etiologic factors has shown a lack of clear 
understanding of the mechanism involved in carcinoma of the renal pelvis and 
ureters. Six surgical specimens were studied by him and the early changes in 
the BUbepithelial supporting tissue was inflammatory in type in all instances. 
This reaction was followed by proliferation of the basal layer which eventually 
became papillary or infiltrating. Bothe gives the vague but generally accepted 
idea that there must be some irritant to the ureteral epithelium by a carcinogenic 
agent either local, blood-borne or lymph-bome. Fagerstrom has recently pre¬ 
sented a valuable paper on the relationship of epithelial crypts, buds and nests. 
Microscopic investigation of the ureters removed from 120 autopsies was carried 
out in order to study epithelial aberrancies in their incipient stage, and to de¬ 
termine, if possible, their etiologic significance in solid and cystic tumors of the 
ureteral mucosa. SLx clinical patients, presenting various types of mucosal neo¬ 
plasms, were discussed by Fagerstrom and the microscopic findings in surgical 
specimens were correlated with the epithelial changes found in the autopsy series. 
Fagerstrom concludes that hyperplasia of the urinary epithelium may result 
from local irritation, such as chronic infection or more noxious agents circulating 
in the body fluids. Epithelial buds and crypts are but bizarre expressions of 
epithelial hyperplasia, according to Fagerstrom. The theory of “cell nest” for¬ 
mation, as proposed by von Brunn and accepted by most writers, is not sup¬ 
ported by Fagerstrom’s study. Cystic tumors of the ureteral epithelium are 
derived from occluded mucosal crypts, whose cell lining exercise a latent se¬ 
cretory potentiality. Fagerstrom was unable to develop any evidence that solid 
epithelial buds are directly associated witlj the origin of solid tumors of the 
urinary epithelium. 

In view of the present lack of definite knowledge as to the etiology of papillary 
carcinoma of the renal pelvis or ureter, aside from the fact that these lesions are 
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A second similar case is living and well 4 years after ureterectomy and co¬ 
agulation of multiple papillomas in the bladder. It is 7 years since the original 
and incomplete operation. 


CONCLUSIONS 

The treatment of choice, in dealing with papillary tumors arising primarily in 
the renal pelvis or ureter, is complete nephro-ureterectomy. 

Incomplete ureterectomy is very often followed by recurrence, or subsequent 
tumor development, in the ureteral stump, intramural portion of ureter, or in the 
bladder mucosa. 

These secondary tumors are usually more extensive than the primary lesion 
and as a rule are less amenable to destruction. 

Papillary tumors of the upper urinary tract are often associated with stone 
and chronic infection. Microscopic study of many of the ureters which have 
been removed from these patients suggests a widespread or diffuse metaplastic 
response to an apparent carcinogenic agent on the part of the ureteral epithelium. 

In the light of these findings, it seems that we are hardly justified in ever 
making the diagnosis of a “benign” papillary tumor of the renal pelvis or ureter. 

To recommend local excision of ureteral tumors would seem a step backward 
in the treatment of the only neoplastic condition of the upper urinary tract in 
which, by complete surgery, we have improved the end results and period of 
postoperative survival. 

55 E. Washington St., Chicago, III. 
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TUMORS OF THE URETER' 

FRANK COLEMAN HAMM and IAWRENCE L LA VALLE 
/ rom Ihc Department of Urology of 1 he Brooklyn Hospital, Brooklyn, N Y 

Si\ cases of lueteial tumor ha^e been observed at The Brooklyn Hospital 
The first ease, lepoited bj Rathbun, involved metastatic tumor secondary to a 
caicinoma of the bieast which was discovered m a 58 jeai old man who had 
undergone a mastectomy 3 years previously Micioscopic examination of the 
tissue obtained fiom a nephio uieteiectomy' rev ealed adenocaremomatousstruc¬ 
ture which was indistinguishable fiom sections of tissue obtained at tbe time of 
the mastectomy', and diagnosed as mammaiy caicinoma About 5 years later, 
he died of geneiahzed caicinomatosis 

The second case w as that of C S , a G8 yeai old man w ho w as seen by us on 
June 9,1939, foi the fiist time His symptoms had been studied, and a diagnosis 
rendered by a competent uiologist whose lecoids were not available to us 
Howevei, the clinical oouise seemed to confirm his diagnosis Treatment had 
included a nephrostomy elsowheie, and the man lefused further surgery After 
having lived in oomfoit for 2 yeais, he died of geneiahzed carcinomatosis 

The 4 oases which foim the basis of this repoit proved to be primary ureteral 
tumors varying in chaiactei from a benign polyp to a veiy malignant papillary 
carcinoma (fig 1) These cases were diagnosed clinically In a review of 2, 407 
reports of autopsies, no lecord of ureteial tumoi was found 

It is difficult to aiiive at an accuiate figure foi the total number of ureteral 
tumors repoited but the number does not appear to exceed 180 Doubtless 
many cases w eie eitliei undiscov ered oi not leported Among those cases appear¬ 
ing in the hteratuie, there is confusion as to which actually originated m the 
ureter While several instances of uieteial tumoi w ere noted as findings at auto 
psy, it w as not until early in the tw entieth century that Albarran made a correct 
preoperative diagnosis Since that time, many excellent and comprehensive 
case leports and reviews have been wiitten, including those by Cook and Goun- 
seller, Eoord and Feiiier Higgins, Jaffe and Mendillo, Kretschmer, McCrea, 
Morse, Scholl and Gallaghei, and Scott Refinements m diagnostic methods 
and an increased awaieness of the possible occurrence of these tumors on the 
part of clinicians, as well as lowei raoitality rates in the age group over 50 
years, should greatly expand the numbei of cases reported 

CASE REPORTS 

Case 1 On May 2G, 194G, a woman of 20, in hei second month of gestation, 
was admitted to the hospital complaining of acute pain in the right lower ab¬ 
dominal quadrant of 5 hours’ duration, it was colicky in character The urine 
contained a moderate number of leukocy tes and many led blood cells A tenta- 
tiv e diagnosis of uieteial calculus was made The following morning cy stoscopy, 

* Read at annual meeting, American Association of Gonito Urinarv Surgeons, Skvtop, 
Pa , May 12. 1948 
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Fig. 1 Gross specimens of ureteral tumors easel A small polj poid tumor Mith a 
slender attachment is situated m lower segment of ureter, upper portion of ureter having 
been previously resected along w itli kidney B, case 2 In upper end of ureter is an ovoid 
papillary tumor with a very slender pedicle C, case 3 Two papillary tumors of unusual 
structural appearance lay in lower ureter When ureter was incised, both were found 
hanging downward toward bladder. D, case 4 Lower ureteral segment widened bj an 
intraluminal mass with a broad area of attachment 
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under pentothal anesthesia, was performed. A papillomatous mass was seen 
protruding from the right ureteral orifice and was e.xcised (fig. 2). A retrograde 
pyelogram was made. Our pathologist, Dr. J. Arnold deVeer, reported the 
specimen as a branching polypoid mass of seminecrotic tissue containing old 
and recent hemorrhage. Within several lymphatic channels there were col¬ 
lections of cells suggesting extensions from a malignant epithelial tumor (fig. 3, A). 

The roentgenograms indicated the presence of an obstructing lesion of the 
right lower ureter, with hydroureter and hydronephrosis (fig. 4). The opposite 
ludney and ureter showed good filling and the dye appeared witliin the normal 
time. A diagnosis was made of a nonfunctioning right Iddney resulting from a 
ureteral tumor. One week after admission, the patient began to experience 
lower midline abdominal pain and an abortion occurred within a short time. 
tWien surgical inteiwention was decided upon, a 2-stage procedure was chosen 
in view of the fact that there had been a recent spontaneous abortion and that 
the patient was not particvdarly robust. On June 7, as a first stage, nephrectomy 



Fio. 2. Case 1. Artist’s representation, based on autljors’ description, of a papil¬ 
lomatous mass observed cystoscopically at right ureteral orifice. 

and a partial ureterectomy were performed. The second stage was undertaken 
on June 25. At that time, the upper end of the ureter had to be dissected free 
of adhesions that had followed the first operation. The remainder of the ureter 
was resected along with a cuff of bladder about 2 cm. in diameter. The bladder 
defect was closed with interrupted chromic sutures and a Penrose drain placed 
at the site. Bladder drainage was provided b 5 - a No. 20 Foley catheter in the 
urethra. 

In the laboratory, the distal portion of the ureter was found to measure 15 cm. 
in length. Six centimeters from its proximal end, the lumen was occupied by a 
slender, ovoid, brown, polypoid mass 2 cm. in length attached by a narrow pedicle 
to the mucosa (fig. 1, A). The site of attachment was not more than 3 mm. in 
diameter. The tumor was slightly lobulated, but its surface was generally 
smooth and shiny. Sections were made through the pedicle and long axis of 
the mass. The latter was found to be composed chiefly of edematous and hemor¬ 
rhagic connective tissue. The surface was covered by an epithelial layer re¬ 
sembling that of the ureter. No evidence of malignant tumor could be found 
(fig. 3, B). A cuff of bladder mucosa resected with the ureter was shown to be 
edematous and inflamed but it, likewise, contained no neoplastic tissue struc¬ 
tures. The Iddney, on section, showed considerable damage from obstruction 



Fig. 3. Case 1. A, portion of polypoid tumor renoved from right ureteral orifice. 
Mass is nonneoplastic, consisting of edematous, seminecrotic, connective tissue. No 
epithelial covering is shown. Space in center of field was originally interpreted as a lym¬ 
phatic channel filled with tumor cells, but was later thought probably to represent a focus 
of ectopic decidual reaction. B, epithelial-lined space across center of field separates wall 
of ureter from polypoid mass within its lumen. Latter consisted of edematous hypereraic 
connective tissue. Epithelial covering is of adult character but has been somewhat eroded. 
No neoplastic features were found. C, portion of medulla of kidney showing acute cellular 
infiltration. Toward right and above, process is frankly suppurative. Toward lower left 
corner, diagonally placed tubules become more clearly visible. 
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and infection (fig. 3, C). Because the patient had been found to be pregnant 
and because no source of metastatic tumor could be discovered, it was decided 
that the cells found in the lymphatic channels of the polj'p at the ureteral orifice 
represented not a malignant process but part of an eetopic decidual reaction. 
The subsequent operative findings and clinical course of the patient also dis¬ 
credited the idea that the cells in question were cancer cells. 



Fig. 4. case 1. Composite pyelo-ureterogram demonstrating extensive filling defect in 
lower right ureter and extensive hydronephrosis. 

During her recovery, there was a mild elevation in temperatuie possibly 
caused by a low grade infection or a slight e.xtravasation from the bladder. A 
small mass in the right lower abdominal quadrant was discovered which became 
smaller and disappeared. The woman left the hospital 8 weeks after admission 
in e.xcellent condition. On August 26, 1946, the interior of the bladder was in¬ 
spected and found to be free of tumor. In January 1947, she again became 
pregnant and was delivered spontaneously on October 18. An examination in 
May 1948 disclosed no evidence of tumor. 

Case 2. A 59 year old woman was admitted to the hospital on jtpril 15,1946, 
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Retrograde pyelograms revealed no conclusive cause of hematuria. The patient 
was short and heavily built so that the intravenous pyelograms did not provide 
good visualization. Because all bleeding had ceased, the patient requested dis- 



Fig 7 A, case 3. Filling defect m lower ureteriMth earlj" hydronephrosis 5, close- 
up view of right lower uieteral area. 

charge from the hospital; he was instructed to return in 3 months for further 
stud3L 

No blood was seen in the urine for 4 months. At that time, he began to 
experience backache on the right side which interfered ivith his ivork. On 
Januarj'^ 9, 1948, he was re-admitted to the hospital with the chief complaint of 
backache of 4 weeks’ duration. Cj’’stoscopy revealed a normal bladder and 
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normal ureteral orifices. The catheterized specimen of urine from the bladder 
as well as from both kidney pelves was clear. A hydronephrotic drip was noted 
from the right side. The retrograde pyelo-ureterograms definitelj^ indicated the 
presence of a mass in the lumen of the lower right ureter (fig. 7). Five days 
later, a bulbous-tip catheter was passed into the right ureteral orifice and an air 



Fig. S. case 3. A, portion of ureter.al wall just beneatii base of attachment of one of 
two papillary tumors (fig. 1, C). There is a small space partly lined by well differentiated 
tra ‘ * • . that IS neither readily identifi- 

abl ■ ■ ; ' ' ■ • . ■ esent in the surrounding tissue. 

B, ■ I . ■ ■ ■ ureteral wall at site of attach¬ 

ment of one of tumors. 

ureterogram was made which confirmed the previous findings of a right ureteral 
tumor. Study of the urinary sediment showed many flat cells, but no tumor 
cells or tissues. 

On January 20, 19J8, a right nephrectomy and partial ureterectomj' were 
performed through the usual loin incision. The patient’s condition being good, 
he was turned on his back and a midline incision was made from the umbilicus 
to the sjTnphysis pubis. The ureter was readily separated from the peritoneal 
attachment and removed at the bladder. The resected portion of the ureter 
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was 14 cm. in length, its wall was thickened and the lumen dilated. When 
opened by a longitudinal incision, two tumors of very similar size and appearance 
were found attached to the mucosa at points 6.5 cm. apart (fig. 1, C). Each 
tumor hung downward into the lumen, was 2 cm. in length and had a pedicle 
2 mm. in diameter. The diameters of the tumors diffei’ed by a few millimeters, 
and each presented a papillated appearance. The 3 ’' were of friable texture and 
veiy pale, almost white. There Avas no gross eAudence of invasion of the AA^all 
of the ureter. 



Fig. 9. Case 4. Ureterogram showing cup-shaped deformity indicating tumor in upper 
segment of ureteral stump, kidney having been previously removed elsewhere. (Contrast 
medium had been introduced into spinal canal at some earlier time.) 

Microscopicallj'’ the tumors presented almost identical structure. They AA'ere 
composed of long auIIous processes AA'ith slender, branching stalks and a coA'^ering 
of transitional epithelial tiunor tissue. In the depths of the masses, there Avas a 
tendencj' for the Adlh to coalesce into solid sheets of tissue. Anj'- irregulariW 
cell stnicture was slight. HoweA'^er, at the base of one of the tumors, there AA'as 
eAudence of inA^asion of the ureteral aarII, focal anaplasia and squamous metaplasia 
accompanied b 3 ’' some focal inflammation (fig. 8). The other tumor appeared to 
grow outAvard AAithout inA^asion or inflammation at its site of attachment. It 
was, therefore, reported that one of the ureteral tumors shoAved early focal 
malignant transformation. The small round nodule in the kidney proA'^ed to be a 
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benign intracystic adenoma. The kidney was also the seat of mild, chronic 
pyelonephritis with hydrops of the pelvis. 

Case A- H. B., a 49 year old man, was seen first on August 24, 1944. At 
another hospital, he had undergone a nephrectomy on the right side for severe 
renal pain and hematuria 4 months previously. Pyelograms were reported to 
show e.vtensive destniction of the kidney, but the ureteral tumor was not recog¬ 
nized. His mother had died of cancer, but the history was othenrise irrelevant. 

At the time of admission to the hospital, a firm, tender mass was palpable 
in the right side of the abdomen and constant, severe lumbosacral pain which 
radiated to the right loin and right thigh was present. Cystoscopy was per¬ 
formed, and a ureterogram, made of the stump, revealed a cup-shaped deformity 
characteristic of tumor (fig. 9). On September 5, 1944, an abdominal e-vplora- 
tion was carried out and a large, hard, retroperitoneal tumor was found. It was 
impossible to remove the entire mass due to its attachments to the ilium and 
vena cava. The ureter contained a bulb-like enlargement near the point where 



Fig. 10. Case 4. Section of Mall of ureter Darkly-shaded area covering entire right 
half of specimen represents infiltration by tumor tissue Toward left border, clumps of 
tumor cells are seen in distended lymph channels. 

it had been severed at the previous operation. It was dissected down to the 
bladder and removed. 

Two specimens were submitted for pathologic e.vamination; one was the re¬ 
sected segment of ureter and the other, a portion of the retroperitoneal tumor 
tissue. The lumen of the ureter was distended by a spheroid mass 1.5 cm. in 
average diameter. It was attached to the wall by a pedicle appro.vimately 1 cm. 
in thickness and presented a papillomatous appearance suggesting massed villous 
structure (fig. 1, H). The specimen obtained from the retroperitoneal (meta¬ 
static) mass appeared to be fibrous tissue studded with small red-bronm patches. 

Microscopic e.vamination showed the primarj' growth to be a villous papillary 
carcinoma of transitional type with considerable anaplasia. The tumor had 
invaded the wall of the ureter and was found in Ijunph channels and blood vessels 
within the wall. The retroperitoneal mass consisted largely of fibrous tissue, 
containing also many islands of carcinoma scattered throughout the tissue but 
lying chiefly nithin the lymph channels (fig. 10). The patient recovered from 
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the operation and was discharged from the hospital in fair condition, but died 
within 6 months of generalized carcinomatosis. 

DISCUSSION 

There are no recognized signs and sj^ptoms characteristic of ureteral tumor, 
although pain and hematuria are commonly associated with these cases. Palpa¬ 
tion of a mass near the location of the tumor is a late sign, usually indicating a 
marked e.xtension of the tumor to the surrounding stractures. The kidney on 
the affected side maj" be enlarged from the ureteral obstruction. 

Ureteral tumors occur more frequently in the sixth and seventh decades of life. 
The average age of patients reported in the literature was 55 years, the youngest 
being 20 and the oldest, 89. The ratio of men to women was about 2 to 1. 
The right ureter was involved more frequently than the left. In our series, the 
3 ''Oungest patient was 22 years old. 

Pain was present in all 4 cases, being fairly typical of renal and ureteral dis¬ 
turbances, and was caused apparentlj'' by urinaiy obstruction except in the 
fourth case, in which the pain was due to extensive local metastasis. Hematuria 
was present in all cases, being rather severe in 2 and mild in the other 2. The 
diagnosis in each instance was made at cystoscopjL 

According to other investigators, 75 per cent of ureteral tumors occur in the 
lower third of the structure. They point out, too, that in approximatelj’^ one- 
third of these cases, obtaining a biops}’’ specimen and assuring a correct diagnosis 
is a simple matter for the tumor protrudes from the ureteral orifice. In other 
instances, where the origin of pain or hematuria remains obscure, accurate 
visualization of the ureter is necessaiy, and the importance of repeated cysto- 
scopic examinations is emphasized. 

The ureteral epithelium is of mesodermal origin and the bladder epithelium is 
derived from endothelium. There is no line of demarcation between the two, 
and the epithelium from one is indistinguishable from the other. Thej'^ give rise 
to essentiallj’’ the same types of neoplasm. They are similar in microscopic and 
gross appearance, and run the same clinical course. For practical purposes, all 
tumors of the urinaiy tract should be regarded as malignant. The poor end 
results reported for ureteral tumors suggest that the degree of malignanc 3 '' may be 
higher than that of bladder tumors. The papillary carcinomata exhibit a 
tendenc 3 ’’ to invade adjacent stmctures, and metastasis to regional and retropubic 
l 3 miph nodes has occurred in 48.1 per cent of cases in the series reported. Meta¬ 
stasis to distant organs is the rule in advanced cases. Adenocarcinomas have 
been reported also and, as ma 3 ’' be expected in connection with an 3 '^ obstmcting 
lesion, urinaiy stone formation is frequentl 3 '' found. 

From the structural viewpoint, ureteral tumors ma 3 ’' be classified as: papillary; 
nonpapillaiy, or sessile; potypoid. The papillaiy type predominates and usually 
represents the less malignant variety of tumor. The sessile type is squamous 
in character and is usuall 3 ' associated with infiltration. Both of these varieties 
are derived from lining epithelial structures. The pol 3 "poid tumor is derived 
from the submucosal structures and is covered b 3 ’’ noimal epithelium continuous 
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with the epithelium of the ureter. This type of lesion is illustrated in our first 
case. The other 3 cases represent papillary tumors; no instance of the sessile 
type was observed. Tumors may be multiple as illustrated in case 3. 


TREATMENT 

In view of their potentially malignant nature, treatment should consist of 
early and complete surgical removal. The choice of operation will vary with 
the character and location of the tumor, the status of the iminvolved kidney, 
and the general condition of the p.itient. The more radical procedures are 
preferred and, in instances where the patient’s condition permits, complete 
nephrectomy, ureterectomy and excision of a cuff of the bladder should be done 
at the same time. Uimecessary opening of the ureter should be avoided. When¬ 
ever the vmaffected Iddney is thought to be insufficient to support life, various 
compromises will have to be made, such as resection of the ureter with anastomo¬ 
sis, ureterostomy, or nephrostomy. Resection of the mucous membrane of the 
ureter may be done in noninfiltrating gro^vths. Stang and Hertzog noted that 
of 149 patients on whom operation was reported, 33 or 24 per cent died soon 
enough to be classed as operative deaths. Proper study of the patient with 
careful selection of the operative procedure should greatly reduce this hazard. 

80 Hanson Place, Brooklyn 17, N. Y. 
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CYSTIC URETEROVESICAL PROTRUSION: REPORT OF FOUR CASES 
IN CHILDREN AND TWO IN ADULTS^ 

HENRY O. MERTZ and (by invitation) JOHN W. HENDRICKS and 
ROBERT A. GARRETT 

From the Departvienl of Gcnito-Urinary Surgery, Indiana University School of Medicine, 

Indianapolis, Indiana 

We wish to consider the problem of congenital cystic ureterovesical endings in 
contradistinction to the more common finding of ureterocele, in the following 
report, distinguishing the former from the latter primarily on the basis of absence 
of a demonstrable ureteral orifice in the cystic dilatation. 

INCIDENCE 

While this curious congenital deformity is not exceedingly rare, it is encoun¬ 
tered infrequently enough to warrant a report of additional cases, as well as a 
rfeum6 of the Imown facts concerning it to date. 

Bostroem, in 1884, fii-st called attention to this disease, demonstrating its 
existence in autopsy material. Regner, and Bottomley in 1910, were able to 
accumulate 23 such cases from the literature. Of these 21 were discovered at 
autops 3 ^ Their reports, especially that of Bottomley, called attention to the 
high coincidence of ureteropelvic reduplication, existing in 15 of the 23 cited 
cases. Eisendrath, primarily reporting lesions of the upper ureter, described one 
such patient who ultimately came to nephrectomy. Muschat, in 1934, perhaps 
reports the first clinical history of cystic ending of a reduplicated ureter in a living 
individual. The cyst had reached such proportion that it not only blocked its 
fellow ureter and that of the opposite side, but also achieved ball valve blockage 
of the urethra. Uglew described a cystic ending, probably imperforate, in a re¬ 
duplicated ureter of a one year old infant. He reported a return of renal function 
two weeks after excision of the cyst through a suprapubic cystotomy. Spooner 
and Lindsay add a single autopsy case in which ilio-cecal stenosis, imperforate 
anus, hare lip and cleft palate also were found. E. L. Young cites one clinical 
case in which the cyst was destroyed without subsequent return of renal function. 
Seven years later nephrectomy was performed, demonstrating ureteropelvic re¬ 
duplication as well as renal hypoplasia. Sargent published an account of a 
single case of cystic ureteral ending, again associated with ureteropelvic ob¬ 
struction. In an excellent presentation of the problem, Dourmashkin adds an¬ 
other such case in which he demonstrated microscopically the presence of an 
opening undetectable by cystoscopic examination. With such a finding, he ques¬ 
tions whether such a true cystic deformity actually exists. Michon reported a 
single case of reduplication in the presence of cystic ureteral ending. 

Adding 6 clinical cases of our own to those found in the literature, the total 
number is found to be 38. In consideration of the coincidence of ureteral re¬ 
duplication, this lesion existed in 25 (65 per cent) of the 38 collected cases, and 
in 4 of 6 of our o^vn series. 

1 Read at annual meeting, American Association of Genito-Urinary Surgeons, Skytop, 
Pa., May 14,1948. 
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MIOLOGY 

Wiile cystic endings, and parenthetically ureteroceles, are assumed to be con¬ 
genita! in origion by most miteis. Young conjectures an acquired mode of patho¬ 
genesis. However, Chwalle in 1927, recapitulating the embryogenesis of the 
meter, reported a variation in the noimal ureterogenesis as obsei ved in a 28 mm. 
embryo. In exhaustive studies of the uieterovesical junctuie morphogenesis 
he noted that there noimally e.\ists a ureteral membrane which occludes and 
precedes the patent uieteral meatus This membrane shatters in the normal 
development from a 12 to 28 mm embiyo, the fragments sloughing, leaving the 
unobstructed ureteral orifice. Should mesenchymal tissue invade the space be¬ 
tween the ureteral and vesical epithelium, shattering may not take place, giving 
rise to a blind uretcro-vesical ending 


Table 1 


PtNDiNO 

INCIDENCE 

Pyuria . . 1 

6 

Sepsis 

4 

Dysuria 

3 

Urinary difficulty 

2 

Flank pain 

2 

Urinary frequency 

1 2 

Mass m dank . 

1 


DIAGNOSIS 

Diagnosis may be difficult, especially inasmuch as these lesions usually mani¬ 
fest themselves in the very young. The pictuie is predominantly one of uro¬ 
sepsis. In table 1 are listed the outstanding clinical findings in their order of 
frequency in our series. 

intimate lesolution of the diagnostic problem lies in the cystoscopic detection 
of the intravesical protrusion which may be visualized in the supplementary 
cystographic studies as a filling defect. 

At cystoscopy a cystic mass was found in each of our patients, situated in the 
region of the involved ureter. In 3 of our seiies, the cysts were of massive pro¬ 
portions, occupjdngthe greater part of the bladder. In 1933 one of us (H. 0. M.) 
devised a method of diagnosis in these cases, which we have been unable to find 
duplicated in the literature. The shaft of a No. 23 hypodermic needle, having 
been severed from its shank, was inserted into a No. 4 ureteral catheter, whose 
catheterizing tip had been cut away. The needle was tied firmly in place with 
silk and then sealed with beeswax (fig. 1). Passing this catheter with the needle 
in place through the cystoscope, the ureterovesical cysts were then pierced, their 
contents aspirated and radiopaque material was injected. It was in this manner 
that we have arrived at a final diagnosis in 4 of our G cases. Contrast i oentgfcno- 
graphy in these 4 cases visualized the cystic endings and disclosed toi tuous hydro- 
ureters. Howevei, the pelvic systems weie never completely filled in any 
patient duo to the injection of insufficient pyelogiaphic medium. Intravenous 
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urography was of help for the most part in the determination of the presence or 
absence of functional renal tissue. 

CASE REPORTS 

Case 1. E. H. (M.H. 2115-55032) aged 42, a white woman, was admitted to 
the hospital on March 23, 1933 for removal of uterine fibroids. She had com¬ 
plained of left flank pain intermittently since its inception 9 months prior to 
admission. It was her impression that an episode of urinary difficulty had in¬ 
itiated the flank pain and had recurred with each repeated attack. 

A general physical examination was not remarkable aside from the findings of 
of uterine enlargement. The temperature was 99.2 F. and the blood pressure 
was 120/100. 



Fig. 1. Ureteral catheter with needle tip enabling puncture of cystic protrusion, evacua¬ 
tion of its contents and injection with skiodan. 

Urinalysis showed acid reaction, 1.008 specific gravity, trace of albumin, loaded 
pus cells, red cells and bacteria. The blood count was not remarkable. A 
phenolsulphonphthalein test indicated 57 per cent excretion in the first hour. 
Both E. coli and staphylococci were isolated in culture. 

Cystoscopic examination, performed on the day of admission, disclosed a large 
cystic-like bulging from the left bladder floor upon the superior surface of which 
a crescentic m'eteral orifice was detected and catheterized, with no effect on the 
appearance of the cyst. Using the needle-tipped ureteral catheter the cystic 
mass was then pierced and 20 cc of turbid urine aspirated. A normal right 
ureteral orifice was identified and catheterized. Analysis of the three specimens 
thus obtained revealed many pus cells in the fluid from the mass, and normal 
findings in the other two. With the catheters thus oriented, retrograde pyelo¬ 
graphy was executed. A normal right pyelo-ureterogram was present; a left 
caudal pyelogram indicated mild hydronephrosis whereas the pelvic system in¬ 
jected through the needle was found widely dilated, incompletely filled, and asso¬ 
ciated wfith a tortuous hydro-ureter (fig. 2). 
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With a Stem-McCaithy resectoscope the cystic mass was unroofed, a cloudy 
outpouring of its contents immediately obscuring the visual field After repeated 
washings the cephalic ureteial orifice was visualized and found to be undisturbed. 

The patient did well for several weeks on bladder cathetei diainage, until 
Apiil 15 when sharp right flank pain occasioned repeated cystoscop 3 ^ Two 
easily catheterized left ureteral orifices, the moie caudal being the neo-ostium 
fashioned by electrooautery, were found. No cause for right flank pain could 
be demonstrated, the urine from the right kidney and the left caudal pelvis again 



Fig. 2. Case 1. Ureteropyclogram of double left kidney b and c, Visualization of 
cephalic pelvis and its ureter after penetration of cyst and injection of skiodan. b. Antero¬ 
posterior, c, lateral position 


being clear. Pyuria persisted from the left cephalic pelvis. The patient was 
discharged May 13. 

Subsequent follow-up visits have indicated peisistence of mode: ate pj'uria, 
the right Iddney continuing free of infection. No pain or febrile episodes have 
occurred since discharage. Excretory mographji on Januaiy 29, 1939 indicated 
good function on the right uitli noimal pelvic outline. The faintest pooling of 
dye was noted in the cephalic pelvis on the left side. This patient w as last seen 
in December 1947 liaving no complaints. 

Case S. M. A. W. (XR 55787), a 7 month white girl w’as admitted to the 
hospital on Novembei 19, 1941, having been lefeired because of acute otitis 
media. Aftei clearing of the otitis, the infant continued to suffer febrile epi¬ 
sodes, the temperatuie reaching 105 F. In addition the child seemed to crj' 
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with each micturitional act. For 2 months prior to admission the urine was 
kno’wn to be loaded with pus. The available urinary antiseptics had failed to 
alter the course of the infection. 

Scarring of both tympanic membranes was the only significant physical find¬ 
ing. The temperature on admission was 101.4 F. Blood count showed 12.5 
gm. of hemoglobin, 25,900 leucocytes of which 7 per cent were bands, 32 per 
cent were adult potymorphonucleai’s, 51 per cent were lymphocytes and 9 per 
cent were monocytes. Maternal lOine and Mazinni serologic reactions were 
negative. Urinalysis disclosed 1 plus albumin, acid reaction and loaded pus cells. 



Fig. 3. Case 2. A, Ureteropyelogram with catheter inserted in right ureteral orifice 
situated on lateral surface of cyst which is indicated filling defect in cystogram. B, 
Dilated lower ureter visualized after puncture of cyst and injection of skiodan. 


Cystoscopy on November 29 demonstrated cloudy bladder contents in the 
presence of a normal vesical mucous membrane. The left and a right ureteral 
orifice were identified and catheterized. A cystic mass was situated on the 
right side. A tortuous right dilated ureter and dilated pelvis were visualized 
(fig. 3, A). The pelvic pattern suggested this was the caudal pelvis of a double 
kidney. There was a filling defect in the cystogram which was due to the cystic 
mass arising in the proximity of the right ureteral orifice. This was punctured 
with the needle-tipped ureteral catho^ turbid fluid was aspirated. This 

fluid was replaced noth an equal amt A ureterogram 

obtained in this manner demonstra (fig. 3, B) and 

indicated the previously outlined to the cystic 

ending of this ureter. Excretory u. subsequently 

proved a norma’ ’ ’ y. 


After control 
done on Januai 


phase 

IMajoi 


I}'- was 
to the 
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existence of complete pelvic and ureteral leduplication. Both pelves were sac¬ 
cular, the cortex of each pole being replaced with fibrous tissue. A lather mai ked 
amount of pyelonephritis was demonstrable microscopically. IThile not defi¬ 
nitely established, because of the pattern and position of the pyelogram (fig. 
3, A) it is piesumed that the cephalic pelvis gave rise to the ureter with a cystic 
ending because the cystic mass uas posteromedial to the patent right ureteral 
orifice. 

Postoperative convalescence was uneventful, the child being discharged on 
Febiuary 14. 

At her latest follow-up visit in Novembei 1947 she was noted to be in excellent 
condition, her urine being crystal clear. 



Fig 4. Case 3. A, Intravenous urogram visualizing filling defect in cystogram B, 
Visualization of ureter after injection of cystic protrusion 


Case 3. S. K. (XR 935G0) aged 2 years, a white girl, was admitted to the 
Riley Hospital on October 30, 1945. The child had been ill for 2 weeks, had a 
temperatuie of 102 F., cried with each act of micturition and had mild dianhea. 
Findings on admission physical ex-amination were confined to the abdomen, wheie 
a painful, ballottable, mobile mass was found in the right flank extending medi¬ 
ally to the midline and interiorly to the ciest of the ilium. 

Admission blood count showed 10 gm. of hemoglobin and 4,200 leucocytes 
with normal differential distribution. Urinalysis disclosed leaction acid, tiacc 
of albumin and microscopically lo.idcd with pus cells. Blood hlazzini was nega¬ 
tive. Initial blood nonprotein nitrogen was 21 mg. per cent. Uiea clearance 
was found to be 17 per cent of noimal. Temperature on admission was 100 F. 

On October 31 cystoscopic examination of the bladder revealed a laigc cystic 
mass occupying the right half of the bladder floor. Intravenous ui ography dem¬ 
onstrated a normal left Iddney pehns, while the cystogram shoued a filling defect 
on the right side (fig. 4, A). With a needle-pointed ureteral catheter the cystic 
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mass was punctured and purulent material aspirated. Skiodan was injected 
into the cystic mass establishing its identity as a cystic ureterovesical protrusion 
(fig. 4, B). The left ureteral orifice was not identified. 

During the preoperative phase the temperature remained elevated for a pro¬ 
longed period. 

On November 23 the patient was subjected to right loin exploration, disclosing 
a pyonephrotic sac and a thickened, dilated, single ureter. Nephro-ureterectomy 
was done. 

Pathologic examination of the specimen showed a kidney measuring 3 by 3 by 8 
cm. in dimension, having a single pelvis. A thickened renal capsule stripped 
with ease. Inflammatory fibrotic tissue had largely replaced the renal 
parenchyma. 

The postoperative course was uneventful, the temperature reaching normal 
range on the third day under the influence of penicillin therapy. Discharge 
took place on the tenth postoperative day. Mild pyuria persisted on discharge. 

Follow-up studies have shown intermittent phases of pyuria vdth cystitis. 
Further studies to determine the cause for these episodes are contemplated. 
Generally the child has gained and developed in a normal, healthy manner. 

Case 4- G. K. (XR 96120), a 16 month white girl, was first seen at the Riley 
Hospital on February 1, 1946 vdth a history of intermittent bouts of fever and 
the simultaneous finding of pyuria by the family doctor for 10 months. 

The child did not appear acutely ill. Her general physical examination was 
essentially that of a normal child. Urinalysis showed a cloudy appearance, acid 
reaction, specific gravity 1.010, trace of albumin, and loaded with pus cells. 
Blood count was normal. The maternal Mazzini was 4 plus; however the child’s 
IMazzini was negative. The blood nonprotein nitrogen was 39 mg per cent. 

On February 8 at cystoscopy the bladder was visualized and found to contain 
a massive noncontractile cystic body protruding from the left lateral bladder 
wall. No orifice could be found on the cystic mass. The right ureteral orifice 
was readily identified, catheterized and both urine and pyelogram on that side 
found to be normal. Attempts to aspirate the cystic mass vdth a needle-tipped 
catheter failed. The needle could not be made to penetrate the cyst wall. A 
lobulated filling defect in the bladder was disclosed by cystogram (fig. 5). 

A left loin exploration on February 22 revealed a Iddney measuring 5 by 3 by 3 
cm. which was removed vdth generous portions of reduplicated ureters, leading 
to a double renal pelvic system. 

The pathologic report described the cephalic renal pelvis to be supplied by an 
apparently normal patent ureter. The pelvis was greately dilated, its cortex 
measuring 3 mm. in thickness. The caudal ureteropelvic system was vddely 
dilated and thinned. The thinned caudal renal parenchyma exhibited abortive 
glomerular tufts, imperfect tubule formation and wide cystic spaces micro¬ 
scopically. 

Postoperatively the temperature reached 104 F. on the first da}'-, gradually 
falling to normal by the fifth day. The child was discharged on March 18, on 
her twenty-fifth postoperative day. 

Subsequent visits to the clinic have revealed an apparently healthy child. 
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whose urine peiiodicalli'- indicates infection in spite of the usual measures of 
medical management. 

On September 19,1947 the child was leadmitted to the hospital with an acute 
pyelonephritis episode, her temperature being 106 F. The urine was loaded with 
pus. After 5 days of intramuscular penicillin therapy the temperatuie reached 
normal and the urine was negative. Pyelographic studies revealed very mild 
ureterectasia in right lowest third. 

MTien last seen on Januaiy 17,194S the child was well, the urine being negative. 

Case B. L. L. (XL 113678), a 38 year old coal miner, was admitted to the 
hospital on October 8, 1947 complaining of fatigue, shortness of breath, ankle 



Fig. 5. Case 4. Filling defect in evstogram duo to intravesical cystic protrusion. Cyst 
nail could not be penetrated by needle. 


swelling and dull occipital headaches. The patient began to note noctuiia 2 
to 3 times duiing the preceding year, and had experienced episodes of dysuria 
accompanied by dark foul uiine. 

On geneial physical examination the blood pressure was found to be 255/175 
in both arms, supine and erect. The cardiac ihythm was regular, the left cardiac 
border being 17 cm. left of the midline. An overaotive precordium was noted; 
no muimurs were detected. No evidence of cardiac decompensation was found. 
An electrocardiogram indicated left axis deviation. 

Laboratory findings on admission showed a normal blood count; the urine 
leaction was acid, specific gravity 1.019, quantitative albumin 0.216 gm., 2-5 
hyaline casts and an occasional pus cell. The blood nonprotein nitrogen was 
33 mg. per cent. Urea clearance was 3G per cent of normal. An excretory 
pyelogram indicated a nonfunotioning left kidney, with a somewhat larger than 
normal right kidney, possessing a noimal pelvic pattern. 

Cystoscop 3 ’ on October 21 disclosed a normal lower urinary tract with the 
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mass was punctured and purulent material aspirated. Skiodan Avas injected 
into the cystic mass establishing its identity as a cystic ureteroA'^esical protrusion 
(fig. 4, B). The left ureteral orifice was not identified. 

During the preoperathm phase the temperature remained elevated for a pro¬ 
longed period. 

On November 23 the patient Avas subjected to right loin exploration, disclosing 
a pyonephi'otic sac and a thickened, dilated, single ureter. Nephro-ureterectomy 
AA'as done. 

Pathologic examination of the specimen shoAved a Iddney measuring 3 by 3 by 8 
cm. in dimension, having a single pelvis. A thickened renal capsule stripped 
AAuth ease. Inflammatory fibrotic tissue had largely replaced the renal 
parenchyma. 

The postoperatiA’-e course AA^as uneA^entful, the temperature reaching normal 
range on the third day under the influence of penicillin therapy. Discharge 
took place on the tenth postoperatiAm day. Mild pyuria persisted on discharge. 

Follow-up studies have shoAAm intermittent phases of pyuria AAnth cystitis. 
Further studies to determine the cause for these episodes are contemplated. 
Generally the child has gained and developed in a normal, healthy manner. 

Case 4- G. K. (XR 96120), a 16 month AAdrite girl, AA-as first seen at the Riley 
Hospital on February 1, 1946 AAuth a history of intermittent bouts of fever and 
the simultaneous finding of pyuria by the family doctor for 10 months. 

The child did not appear acutely ill. Her general physical examination Avas 
essentially that of a normal child. Urinalysis shcAA^ed a cloudy appearance, acid 
reaction, specific gravity 1.010, trace of albumin, and loaded Avith pus cells. 
Blood count AA’as normal. The maternal Mazzini was 4 plus; hoAvever the child’s 
Mazzini was negatiA^e. The blood nonprotein nitrogen AA'^as 39 mg per cent. 

On Februaiy 8 at cystoscopy the bladder Avas Ausualized and found to contain 
a massh'e noncontractile cystic body protruding from the left lateral bladder 
AA-all. No orifice could be found on the cystic mass. The right ureteral oi’ifice 
Avas readily identified, catheterized and both urine and pyelogram on that side 
found to be normal. Attempts to aspirate the cystic mass AAuth a needle-tipped 
catheter failed. The needle could not be made to penetrate the cyst AA’^all. A 
lobulated filling defect in the bladder Avas disclosed by cystogram (fig. 5). 

A left loin exploration on February 22 reA’^ealed a Iddney measuring 5 by 3 by 3 
cm. AAdiich AA'as removed Avith generous portions of reduplicated ureters, leading 
to a double i-enal pehdc system. 

The pathologic report described the cephalic renal pelvis to be supplied by an 
apparently normal patent ureter. The pelvis was greately dilated, its cortex 
measuring 3 mm. in thiclcness. The caudal ureteropelvic system AA^as Avidely 
dilated and thinned. The thinned caudal renal parenchyma exhibited abortive 
glomerular tufts, imperfect tubule formation and wide cystic spaces micro¬ 
scopically. 

Postoperatively the temperature reached 104 F. on the fii'st dai”-, gradually 
falling to normal by the fifth da}"-. The child was discharged on March 18, on 
her tAA’ent 3 '^-fifth postoperative da 3 ^ 

Subsequent visits to the clinic haA'^e revealed an apparently healthy child. 
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though less severe, had occurred and spontaneously subsided over a period of 
2 years. 

The temperature was 101 .G F. There was rigidity in the MoBurney area, 
psoas muscle spasm and tenderness in tlie right pelvic region by rectal e.\ami- 
nation. Urinalysis demonstrated 0.101 gra. of albumin per 100 cc, loaded pus 
cells, 20-30 red cells and acid reaction. The blood count was nw-mal. 

The diagnosis of acute appendicitis being made, an exploratory MoBumey in¬ 
cision was made disclosing a normal appendix and a greatly enlarged 
right Iddney. Appendectomy was performed. 

On February 15 cystoscopic examination revealed upon the right side of the 
trigone a cystic mass upon the superior surface of which was easily identiGed a 



Fig. 7. Case 6. A, Filling defect in cystogram due to cystic protrusion into bladder. 
B, Antcro-posterior pyelogram of displaced right kidney. C, Lateral pyelogram indicating 
by its pattern caudal pelvis of double kidnev had been injected. 


ureteral orifice. This was subsequently visualized in the cystogram as a filling 
defect (fig. 7, A). Indigo carmine appeared from the left orifice in 12 minutes 
and from the right in 13 minutes. Intravenous pyelographic studies disclosed 
a right pelvic system, presumably a caudal component of a complete redupli¬ 
cation, which was displaced downward and laterally (fig. 7, B) but not displaced 
anteriorly (fig. 7, C). Puncture of the cyst with the injection of sldodan was 
requested but was not done. 

On March 1 a right loin incision was made, exposing a kidney possessing pelvic 
and ureteral reduplication. The caudal pole was essentially normal, however 
adherence of the two ureters made heminephreetomy technically impractical, so 
nephrectomy was done. 

Pathological examination of the specimen confirmed the clinical findings, the 
superior pelvis being saccular, its cortex being replaced by fibrous tissue infil- 
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trated by l 3 TOphocjrtes. Its ureter was dilated, thickened and intimately applied 
to its normal partner which led from a normal caudal pelvis. 

Convalescence after the surgical procedure was uneventful. The urine was 
subsequentlj'^ clear and the patient was discharged from the hospital on March 22. 

Follow-up visits have demonstrated a normally developing, healthy child, her 
last contact being made in October 1945. 

TREATMENT 

Treatment was directed toward promoting drainage of the cystic ureter and 
removal of nonfunctioning, infected renal tissue. It is not uncommon to find 
these ureterovesical cysts of such size as to seriously interfere with good bladder 
drainage. These masses may be obliterated by electrocoagulation when neces- 
sar 3 ^ Removal of nonfunctional infected renal tissue was carried out in 5 of 
our 6 cases; one refused surgery. It is of interest that we were unable to conserve 
renal tissue by heminephrectom 3 '^ in any of our reduplications, due either to ex¬ 
tensive periureteral fibrosis preventing satisfactory separation of the ureter, or 
to destruction of the associated renal parenchyma. 

SUMMARY 

A brief summation of the 38 reported cases of ureterovesical cysts is presented. 
Abbreviated case reports of 6 instances of tliis lesion encountered in our experi¬ 
ences are added. In our series 4 of the 6 were children; 5 were females. Uretero- 
pelvic reduplication was found in 21 of 32 instances in the literature, an incidence 
of 65 per cent, and in 4 of 6 in our experience, for a total incidence of 25 in 38, 
or virtuall 3 ’^ 66 per cent. 

Identification of the cyst is made at cystoscopy. Cystography frequently 
will corroborate the presence of the protrusion. 

A method of radiographic visualization of the C 3 ’’st and the associated dilated 
ureter is mentioned. 

Treatment consists of the removal of the infected, nonfunctional renal tissue. 
Resection of the cyst transurethrall 3 ’^ may be performed when indicated. 

1711 N. Capitol Ave., Indianapolis, Ind. 

REFERENCES 

Bostroem: Beitrage zur pathologischen Anatomie der Niere. Freiberg, 1884. 

Bottomley, J. F.: Certain congenital strictures of the ureter. Ann. Surg., 62: 597-625, 
1910. 

Chwalle, R.: Process of formation of cystic dilatations of vesical end of ureter. Urol. & 
Cutan. Rev., 31: 499-504, 1927. 

Dourmashkin, R. L.: Blind ureterocele. Urol. & Cutan. Rev., 39: 783-791, 1935. 
Eisendrath, D. N. Congenital strictures and spiral twists of ureters. Ann. Surg., 66: 
552-559,1917. 

Michon, E.: Cvstic ending of a ureter. J. d’urol., 36: 74r-77, 1933. 

jMuschat, M.:'Ureterocele of supernumerary ureter. International Clinics, 44th series, 
1: 159-162, 1934. 

Regner, H. : Uber die bfasenformige Vorwolbung des angebornen Verschlossenen vesikalen 
Hanleerendes. Inaugural Dissertation zur Erlangung der Doctor-wurde, Giessen, 1910. 
S.vrgent, j. C.: Blind ureterocele. Case report. J. Urol., 36: 449-503, 1936. 

Spooner, C. M. .\nd Lindsay, M. L. Intravesical ureteral C 3 'st. J. Urol., 17: 453-459, 
1927. 

Uglew, R. K.: Ein fall von ureterocele eines akzessorischen atresierten harnleiter. 

Ztschr. f. Urol., 24: 582-587, 1930. 

Young, E. L.: Ureterovesical cyst. J. Urol., 29: 99-105,1933. 



The Journae of Ukoloot 
Vol Cl No 3, March 1940 
Pnnlei \n U S A 


TRANSPLANTATION OF THE URETER IN INTRACTABLE 
\T<:SICAL TU’BERCULOSIS* 

ARTHUR JACOBS 

Prom the Urological Department^ Glasgow Royal Infirmary, and the 
Rohroyston Sanatorium, Glasgow Corporation, Scotland 

Tuberculous vesical contractuie with a progiessne diminution in the capacity 
of the bladdei until this is of thimble like dimensions, is a sequel of lenal tubei- 
culosis moie common I think than is geneialij appieciated A nephiectomy or 
nephio-meteiectomy is carried out for a unilateral renal lesion and is not followed 
by the expected impiovement in the symptoms arising from the secondarj tu¬ 
berculous cystitis On the contiary, the fiequency giadually increases until in 
the couise of a year or longei the patient is compelled to void with pain every 
15 to 20 minutes night and day and finally may become totally incontinent A 
similar state of affairs can of couise aiise when the remaining kidney is the seat 
of, or latei develops a tubeiculous focus from which tubeicle mfected uiine is 
dischaiged into the bladder and from bilateral renal tuberculosis that has been 
deemed inoperable fiom the outset 

Wliy a piogressive vesical contiactuie should take place in unilateral disease 
aftei lemoval of the infecting focus is not clear The spiead of tuberculosis in 
the bladdei occuis as a rule throughout the submucosa but it is when the muscu¬ 
lature IS invaded that contracture results In the absence of bacterial infection 
after nephiectomy theie would appeal to be some support for the theoiy that 
the infiltration of the bladder walls is a lesponso to tubeiculous toxins 

Whatevei the explanation of the cause of this condition, the consequences are 
well luiown The evei present demands of the bladder to be emptied ieduce the 
suffeieis to a state of chronic invalidism There is another factor, how ever, that 
IS also of extreme impoi tance As a result of the vesical contracture a gradual 
destiuction of the remaining ludney may occur, even w'hen it is free from tuber¬ 
culous infection This may be due to the spreading bladder inflammation in¬ 
volving the ureteral orifice and intiamural portion of the ureter with consequent 
stiictuie or, if the ureteral oiifice is incompetent, to back pressure from a bladder 
m a state of persistent systolic contiacture The graxe consequences that may 
ultimately ensue from these factors aie well illustrated in the following case 
histoiy 

A woman of 55 years on whom I had earned out a right nephrectomy 12 years 
previously for unilateral renal tuberculosis was re admitted to the hospital fol¬ 
lowing a transient attack of complete anuiia xvluch had lasted 36 hours There 
had been associated painful swelling in her solitarj' left kidney which resolved 
wuth the spontaneous resumption of the urmarj' excretion Six months before 
hei re-admission, up to which time the frequency had been stabilized at about 
2-hourly mtenals, the periods between voiding gradually diminished until ulti- 

1 Read at annual meeting, American Urological Association, Boston, Mass , May 18, 
1948 
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mately micturition was talcing place every 20 minutes night and day. She was 
now totally incontinent. Examination showed the bladder capacity to be lim¬ 
ited to a few cubic centimeters. Excretion urography resulted in a poorly con¬ 
centrated left pyelographic shadow faintly depicting dilated calyces. The urine 
was negative for tubercle bacilli. Transplantation of the left ureter was carried 
out in spite of the thumb-like caliber of the ureter encountered at the operation. 
Subsequent examination of the urine collected immediately after division of the 
ureter showed it to be tubercle negative. Now, 6 months later, the patient has 
a diurnal frequenc 3 ’' of 4 every to 5 hours and can sleep all night without distur¬ 
bance. She leads the normal existence of a housewife and can indulge in a 5 
mile walk. 

During the past few years I have been carrjdng out ureteral transplantation 
for this condition with increasing frequencj’’. Deviation of the urine awaj^ from 
the bladder bj’' means of nephrostomy or ureterostomy is not a satisfactory 
procedure for the average patient either from the social or economic point of 
view. I occasional^ employ ureterostomj'' when the remaining kidney has be¬ 
come affected Avith an ulcerocavernous lesion and the consequent state of the 
ureter renders transplantation a real hazard. A lesion in the kidney without 
infiltration in the walls of the ureter even though the lumen be quite markedly 
dilated need not however be a deterrent to the operation. 

The existence of active extra-urinaiy tuberculous lesions which render the 
probable life expectancy a short one might also be an indication for ureterostomy 
rather than transplantation. Occasionalljq in bilateral disease I maj’- remove the 
kidney most affected and transplant the ureter of the other as in the following 
example: 

A woman of 50 years was admitted to the Urological Department in the Glas¬ 
gow Royal Infirmary uith complete urinary incontinence of 4 years, duration. 
Illness had commenced 8 years previously with a tuberculous spinal lesion for 
which she had been immobilized for 3 years. Urinarj’- sj^ptoms started in the 
second j’^ear and an increasing degree of frequency was followed by total incon¬ 
tinence, this taking just over 2 years to develop after the onset of the initial 
bladder symptoms. The spinal lesion had healed yet she was compelled to lead 
the life of a recluse for she was constant^ wet. Excretion urography showed 
evidence of gross cavitation in the right kidney vith a minor degree of involve¬ 
ment of the left which incidentally had a complete duplication of the ureter. I 
removed the right kidney and 3 weeks later transplanted the two left ureters. 
Wdien she left hospital she had perfect control and could retain urine up to 4 
hours with longer intervals at night. 

OPERATIVE TECHNIQUE 

With 1 -egard to the mode of operation, I have for the most part adhered to the 
Coffej^ No. 1 technique just as I have done with transplantations performed for 
other conditions. Some minor modifications have been introduced which I con¬ 
sider have added to the safety of the operation. Perhaps the most important 
of these is the retroperitonealization of the whole site of anastomosis by stitching 
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Fio. * ' !• •• " • • ’one year after right nephrectomy. Blad¬ 
der is 0 . . • . ' * dilated. Patient suffered from frequency 

every 3( • • ! . • i can be seen communicating with upper 

calyx. 

S, intravenous urogram of boy aged 16 suffering from frequency every 20 minutes. 
Vesical contracture depicted, and there is moderate dilatation in lower end of left ureter. 
Right kidney is seat of massive calcification and consequent autonephrectomy entailed 
transplantation of left ureter only. 



Fig. 2. A, intravenous urogram, showing tuberculous cavitation in right kidney and 
normal left pyelographic shadow. B, left kidney 16 months after right nephrectomy 
had been done. Dilatation which has taken place is result of back pressure from vesi¬ 
cal contracture. C, showing thimble-like dimensions of bladder which resulted in total 
incontinence. Complete relief obtained by transplantation of left ureter. 

the edge of the lateral flap of the posterior parietal peritoneum to the bowel 
medial to the suture line. I have also occasionally e.xposed tlie ureter through 
an oblique cxtrapcritoncal incision, above and parallel to the inguinal ligament. 
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This extraperitoneal exposure is particularly^seful in those cases in which the 
state of the ureter is in doubt and uncertainty is felt as to the feasibility of ac¬ 
complishing an implantation. In this latter event, a ureterostomy can be pro- 



Fig. 3_. A, intravenous pyelogram taken 4 years after left nephrectomy for tuber- culo- 
sis. B, intravenous cystogram showing moderate vesical contracture. There is evidence 
of stricture at ureterovesical junction with dilatation in ureter above. 

Patient, a man in early thirties, had frequency every 20 minutes. At operation, ureteral 
lumen was found to be dilated and walls infiltrated. Serosa of pelvic colon was studded 
with small tubercles but a successful transplantation was accomplished. 



Fig. 4. A, marked dilatation in right kidney 5 years after left nephrectomy for renal 
tuberculosis. Patipnt had undergone bilateral epididymectomj^ in intervening period and 
had developed a tuberculous urethral stricture. B, right kidney after transplantation 
of ureter. Note almost complete resolution in dilatation. 

ceeded with and the ostium established at a convenient point on the line of the 
incision. If on the other hand a transplantation is found to be possible, the 
parietal peritoneum is opened, a segment of the pelvic colon is delivered and the 
margins of the opening in the peritoneum stitched to the loop of the bowel. The 
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peiitoneal cavity is thus closed off and the tiansplantation pi-occoded with as an 
extrapei'itoneal operation, the bowel bed being made in that jiait ictainod out¬ 
side the peiitoneal cavilj’. This was the actual inoceduro used on the 2 cases 
that I have desciibcd. 


nesur-Ts 

I have cauied out tiansplantation foi Uibciculous vesical contiactuie on 25 
patients with a moitalit}’ of 4 lesulting fiom the operation. Thieo of these 4 
deaths which took place iespectivcly on the tliiid, seventh and twentli jiost- 



Fig 6 Intravenous urogram, showing gross tuberculous involvement of riglit kidney 
with a minor lesion in left, on wiiicli side tlierc is complete duphcntion of ureter. Note 
contracture of bladder whicii c.iused patient to liavc total incontinence A rigiit nopiiree- 
tomy was done and 3 weeks later the 2 left ureters were transplanted into pelvic colon. 

operative days occuiied with patients who had not only an active lesion in the 
remaining kidney but also gross changes in the walls of the iiicler such ns I w'ould 
now consider a contiaindication to the operation. The major number of these 
operations have been peiformed during the past 4 ycais though I have 1 jiatient, 
a woman in the early foities, whose tight ureter I transplanted 0 years ago, her 
left kidney having been removed 10 years earlier. She is in ftdl employmeni as 
a domestic help and is in good health. Three patients have died from aclivily 
of their extra-urinary lesions, 2 within 2 months of the liansplnnlalion, 1 after 
the elapse of 2j 3 ’oars. One j’ounggill of 18 died suddenly fiom uremia 8 months 
after opeiation. She had had a right nephreclomy at the age of II and had been 
totallj’ incontinent foi a year. She abo suffered from an act ive knee joint lesion. 



522 


ARTHUR JACOBS 


I successful!}’’ transplanted a ureter the dimensions of which approached small 
bowel though the walls were soft and flaccid. Up to the time of her death she 
had complete rectal control and could retain urine for 3 to 6 hours. Of the 
remaining patients, a number are gainfully employed and all are gratified with 
the relief they have obtained. It may be that streptomycin or some other bac¬ 
teriostatic to which the tubercle bacillus is vulnerable will prevent this serious 
aftermath of renal tuberculosis. If so, the need for deviating the urinary stream 
away from a bladder that can no longer perform its function, will not arise. 

The reader is referred to figures 1 to 5. 
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DISCUSSION 

Dr. George Fish (New York, N. Y.): It is a privilege to meet Mr. Jacobs 
and a rare opportunity to appraise the fine talents he has devoted to a group 
of sufferers who are perhaps the most miserable group of people in the world. 
He deserves thanks and praise. 

Mr. Jacobs, in his transplanting of ureters, does not leave entirely clear in 
my mind some of the indications which led him to use this operation, and I am 
not sure from his discussion just what efforts were made to determine whether 
or not the m-eters he transplanted were infected with tuberculosis before the 
transplanting. 

It has been our experience in this country, as noted in the work of Colby and 
others, that stricture formation is a common thing in ureters, whether they are 
transplanted to the skin or the bowel, and one wonders whether, as time goes on, 
some of these cases of Mr. Jacobs may not develop strictures. If they do, as he 
has mentioned in his paper, he is quite ready and willing to use intracutaneous 
ureterostomy, and I thought before he left he might like to see a rather novel 
cutaneous ureterostomy we have developed in our clinic recently with the co¬ 
operation of Dr. Stevenson of the Department of Plastic Surgery. 

(Slide) It consists in the formation of a solid pedicle graft as shown on this 
slide. 

(Slide) The next procedure in the operation is to expose the ureter through a 
lumbar incision, cut it off near the bladder, pass a scalpel through the pedicle, 
then tie the distal end of the ureter to the scapel and pull it through the pedicle, 
stitching the ureter only at the opening in the pedicle. 

(Slide) Here you see the ureters coming down through two pedicles. There 
are no sutures put in the ureter except around the meatus. Primary healing 
was the result in the 2 cases we have done and the patients are comfortable. 
The apparatus used to collect the urine is shown here. It will be modified 
later. 

(Slide) And here are the two patients, two-gun Annie and three-barrel Pete. 
They have both been relieved of intolerable suffering, I hope, for a long time. 

Dr. Manuel E. Pesqueira (Mexico, D. F.): We, unfortunately, have many 
cases of urinary tuberculosis in Mexico, and have been performing ureteral 
dilatation and transplantation of the ureters since long ago. We have seen 
this dilatation of the ureter on the opposite side of the tuberculous lesion, and I 
think this is caused by a lesion of the ureter itself and not by the contracture of 
the bladder. You can see frequently this dilatation with a normal or almost 
normal-sized bladder. 

I want to show you some slides of renal tuberculosis. All of them are excre¬ 
tory urograms taken before operation. 

(Slide) We see here the dilatation of the right ureter and a large bladder in a 
case of tuberculosis of the left kidney. 

(Slide) Left renal tuberculosis and right ureter dilatation. 

S23 
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(Slide) The same case. It shows the lower part of the right ureter and the 
contracted bladder with a double contour. 

(Shde) This is a case with an almost normal-sized bladder and dilatation of 
the ureter. 

(Slide) Right tuberculous lesion and dilatation of the left ureter. The bladder 
is not shown perfectly, but in the next plate you will see— 

(Slide) A normal-sized bladder. 

Dr. Oswald S. Lowsley (New York, N. Y.): I beheve that Mr. Jacobs has 
presented the subject very satisfactorily and completely and agree with most of 
his points. 

It is well to call attention to the fact that it is our duty as physicians not only 
to heal the sick but also to relieve human suffering, and no one suffers so much as 
a patient who has intractable tuberculosis of the bladder. It is our custom, 
when we have a patient suffering from tuberculosis of both kidneys, to remove the 
bad one, and we have not regretted this practice in a single instance, because the 
kidney that is not so seriously affected usually carries on and becomes better; 
in case the bladder is not relieved of the terrific spasms, and so forth, we 
then unhesitatingly transplant the meter to the bowel, because for some reason 
or other the bowel seems to handle tubercle bacilli better than the bladder. 

I will simply quote 1 case, the first one that we did, a woman who had terrific 
symptoms, voiding every 10 or 15 minutes, day and night. Dr. Kirwin and I 
went into a huddle 16 years ago and transplanted her meter to the bowel, for¬ 
tunately extraperitonealizing it, because this ureter was dilated to about 4 times 
the usual size, but her agony was such we thought we had better do it anyway. 
The patient got a fecal fistula which closed in due comse. I have seen this 
woman within the last month, 16 years after transplantation, and she has lived a 
happy, comfortable life, and is grateful for the operation which was done at that 
time. 

Mb. Arthur Jacobs (Glasgow, Scotland): May I thank Dr. Fish, Dr. 
Pesqueira, and Dr. Lowsley for their remarks. Dr. Fish has mentioned that 
he wasn’t quite sme of my indications for transplantation as distinct from 
meterostomy. I will transplant a meter even from a tuberculous kidney if the 
walls of that meter are not infiltrated or indmated. Dilatation of the ureter is 
not a contraindication. 

I do think that no matter how technically excellent a meterostomy may be, 
it cannot give the patient the same satisfaction as a successful transplantation. 
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RHABDOMYOSARCOMA OF THE URINARY BLADDER* 
HERMAN J. AfflISEL, WILLIAM H. HEATH and JOSEPH M. MILLER 
From the Veterans Administration Hospital, Fort Howard, Md, 

Rhabdomyosarcoma of the lower urinary tract is a rare tumor, for a review of 
the literature disclosed only 32 reported cases. Of these 21, are described as 
prostatic in origin and the location of 2 was unknown because of the unavailabil¬ 
ity of foreign publications. Only 9 cases have been reported as definitely 
originating from and limited to the urinary bladder. It is with this latter group 
that this report is concerned and to which it adds a tenth cose. 

Rhabdomyosarcoma of the prostate, it is generally agreed, arises from the 
normal striated muscle which has been demonstrated in the anterior part of the 
prostate, in the region of the internal vesical sphincter and the adjacent area of 
the trigone. The source of such tumors rvithin the urinary bladder, however, is 
not quite so clear, and is hypothetical at beat, since striated muscle has not been 
demonstrated there. It has been suggested that developmental anomalies at the 
lower end of a wolffian duct may provide such a source. Again it has been postu¬ 
lated that “vagrant sarcoblasts” migrate to the subepithelial layers of the 
bladder and act as a seed for the tumor. It would seem quite possible that in 
certain individuals extensions of the normal striated muscle in the lower trigonal 
area may occur upward into the floor of the bladder, where these tumors are 
usually located. 

Grossly, the rhabdomyosarcoma of the bladder is described as a smooth, non¬ 
ulcerating, shiny, completely epithelialized tumor attached to the bladder wall 
by one or more pedicles. It may resemble multiple polyps or approximate an 
hydatidiform mole in appearance. When the tumor is rapidly growing or very 
large, as in the present instance, the surface layers receive insuflicient blood 
supply and marked necrosis and sloughing may take place. On microscopic 
section, the tumor is characterized by spindle-shaped cells, considerably larger 
than those seen in other types of sarcoma. The cells are multinucleated, ribbon¬ 
like, eosinophilic and arranged in broad anastomosing bundles. With the phos- 
photungstic acid stain, longitudinal myofibrillae can be demonstrated. Marked- 
pleomorphism may be seen and cross striations may be present although these 
occur only in the highly differentiated tumors. Tumors with large bizarre multi¬ 
nucleated cells with ribbon-like cystoplasm are apt to be rhabdomyosarcoma even 
in the absence of cross striations. 

Rhabdomyosarcoma of the lower urinary tract has been reported in individuals 
aged 1 day to 69 years. Seventy-five per cent have occurred in individuals under 
40 and 50 per cent of such tumors in the bladder have occurred under the age of 
2 years. There is no significant variation in incidence between the se.xes. Ml 
the reported bladder tumors have been rapidly growing and quickly fatal, the 

.. ' * 2 Chief, Medical Director, Department of Medicine and 
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longest survival period after diagnosis being 13 months and the average survival 
being 6.5 months. Only 1 case showed remote metastasis, the typical mode of 
growth being by direct extension and invasion. The initial symptoms have 
usually been those of obstruction and ensuing infection. Rarely has there been 
gross hematuria and more rarely has this been the presenting symptom. Ther¬ 
apy, as one can see from the survival rate, has been uniformly unsatisfactory. 
It would seem that once the diagnosis is made by the cystoscopic biopsy, as 
radical a resection as possible should be done. One should immediately resort to 
segmental resection or total cystectomy, if indicated. Other common methods of 
treatment of bladder tumor would seem to have no place here. Indeed x-ray 
therapy apparently has a distinctly stimulating effect on these tumors. 

CASE REPORT 

A 32 year old Negro was admitted to the Veterans Administration, Fort How¬ 
ard, Md. with the complaint of gross hematuria with clots for 1 week. The 
hematuria was severe, continuous, and associated with frequency, dysuria, and 
episodes of retention due to the clots. There was gradual development of low 
back pain and generalized weakness. A history of previous genito-urinary com¬ 
plaints was not obtained. Venereal diseases were denied. The family history, 
the past history and review of systems were noncontributory. 

The physical examination was not remarkable except for generalized weakness 
and marked paUor of the mucous membranes. On rectal examination an indefi¬ 
nite fullness was felt in the region of the posterior bladder wall. 

Examination of the peripheral blood revealed the hemoglobin to be 32 per 
cent, erythrocytes to be 1,280,000 per cubic millimeter, and the leukocytes to be 
9,150 per cubic millimeter with a normal differential count. The nonprotein 
nitrogen was 37.5 mg. per cent, and the Kahn reaction was negative. Bleeding 
and coagulation times were within normal limits. The urine was grossly bloody 
and on microscopic examination revealed numerous erythrocytes. Culture of 
the urine revealed it to be sterile. The roentgenogram of the chest was within 
normal limits. An excretory urogram revealed an entirely normal upper urinary 
tract but showed a large filling defect in the lower part of the left wall of the blad¬ 
der. Cystoscopic examination at this time was unsatisfactory due to profuse 
bleeding but a mass was dimly visualized. 

Initial therapy consisted of copious transfusions of citrated whole blood, bed 
rest and intramuscular injections of vitamin K. An indwelling Foley catheter 
was inserted into the bladder and this was irrigated frequently with a 1/4000 
solution of silver nitrate. Occasional installations of topical thrombin solution 
were given. On the sixth hospital day cystoscopy was again performed. This 
revealed a globular tumor mass about 5 cm. in diameter attached to the left pos¬ 
terior wall of the bladder by a somewhat smaller, but still broad, pedicle. The 
tumor was markedly necrotic with grayish, sloughing material over most of its 
surface. The trigone and the ureter orifices were uninvolved and widely sepa¬ 
rated from the tumor. A cystogram showed the extent of the mass. A biopsy 
was interpreted and reported as a malignant muscle tumor. 
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After further citrated whole blood transfusions and other preoperative suppor¬ 
tive therapy, surgical exploration was performed by one of us (H. J. M.) on the 
seventeenth hospital day under spinal anesthesia supplemented by sodium pento- 
thal. Through a low midline incision the bladder was exposed and isolated well 
below the limits of the tumor, which could be palpated through its wall. The 
bladder was then opened, exposing a large, globular, necrotic tumor attached to 
the highest part of the left lateral wall by a solid pedicle about two centimeters in 
diameter. The remainder of the bladder was normal and the entire tumor was 
removed by excising, with the electrosurgical knife, the full thickness of bladder 
wall along a circular line averaging 2.5 cm. from the base of the pedicle of the 
tumor. The entire operative area was then bathed for about 5 minutes in 70 
per cent alcohol. The bladder was then closed in layers around a number 32 
F. Foley suprapubic tube and the wound closed with sufficient perivesical drain¬ 
age. His postoperative course was uneventful save for the formation of a small 
vesical calculus which was removed cystoscopically 7 weeks after operation. At 
that time a well healed scar was seen at the site of resection and the capacity of 
the bladder was found to be 150 cc. 

The tumor was the shape of a mushroom G cm. in diameter and was attached 
to the bladder wall by a pedicle 2 cm. in diameter. The weight of the neoplasm 
was 38 gm. and it was soft, grayish-pink and e.xtremely necrotic. On cut section, 
it seemed well circumscribed where it was attached to the bladder wall. The out 
surface showed irregular yellowish translucent and opaque areas, in some places 
appearing almost myxomatous. 

Microscopic composition- of the tumor consisted for the most part of spindle- 
shaped cells considerably larger than those observed in leioyomas. With hema¬ 
toxylin and eosin, using the low power objective, the cells were seen to be defi¬ 
nitely eosinophilic and arranged in broad anastomosing bundles. Polarity w'as 
fairly granular with occasional longitudinal striations. Many of the cells were 
ribbon-like with central nuclei and broad trailing masses of cytoplasm. Several 
“tadpole” forms were noted. The occasional presence of giant cells strengthened 
the resemblance to typical rhabdomyosarcoma. Mitotic figures W'ore present 
but none was pathologic. Cross striations although carefully sought for were 
not encountered. 

The last follow-up examination was done G months after operation. The pa¬ 
tient did not have any urinary complaints, had gained 15 pounds in weight and 
was again working as a railroad switchman. At this time the urine was micro¬ 
scopically clear and sterile on culture. There was no evidence of recurrence 
intravesioally by cystoscopy or extravcsicaliy by bimanual examination. 

SUMMARY 

Pertinent findings from a review of the nine reported cases of rhabdomyosar¬ 
coma of the urinary bladder have been discussed. 

A tenth case of such a tumor has been reported. 

*The microscopic patholog>’ has been graciously reviewed and confirmed by Dr. M. B. 
Dockerty of the Mayo Clinic, Rochester, Minn. 
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PHYSIOLOGICAL PRINCIPLES GOVERNING THERAPY 
OP THE NEUROGENIC BLADDER 

J. SYDNEY RITTER and ANDREW SPORER 
From the Urology Service of the Goldwater Memorial Hospital, New York, N. Y. 

The care of patients with lesions involving the nerves of the bladder has always 
been a difficult and complicated problem. This was attributable not alone to 
the complicated analytic and pathological aspects, but also to the fact that no 
definite therapeutic principles with a rational approach had been established. 
Without the latter, a treatment could only be empiric, only too often purely 
symptomatic. The lack of knowledge concerning bladder physiology has been 
responsible for this attitude. Indeed many aspects of the neurophysics of the 
bladder function in some respects are still incompletely understood. 

Considerable progress has been made within recent years in our treatment of 
the neurogenic bladder. Much of this has been the result of the observations 
and studies of Donald Munro, who was among the first to base his system of 
treatment upon an understanding of the physiological principles of micturition. 
The improvements in results with his technique have given an impetus to further 
study of the physiological mechanisms of bladder control, with the hope of ob¬ 
taining additional therapeutic aids. 

A knowledge of the normal mechanism of micturition is essential to under¬ 
stand the variations accompanying the pathological changes. Formation of 
urine is continuous; yet we do not urinate continuously. This is due to fact that 
the sphincter at the bladder exit does not open, and the detrusor muscle of the 
bladder is not in a state of constant systole. It is essential that a stretch reflex 
first occur before these two necessary functions of micturition come into play. 
The stretch reflex is the basis, therefore, of normal micturition. Its mechanism 
is as follows: 

The continuous flow of urine into the bladder distends the bladder muscula¬ 
ture. However, rather than the stretch reflex being called into play, the bladder 
musculature adjusts itself to the increased pressure by relaxing and, thereby, 
increasing the capacity of the bladder. This process continues pari passu with 
the formation of urine, but it is not unlimited. When the limit of normal elas¬ 
ticity of the detrusor fibers is reached, then the connective fibers present between 
the muscle fibers are also stretched. This brings the stretch reflex into play, 
because the nerve endings situated in this area are thereby stimulated. The 
afferent fibers of the nerve endings in the connective tissue travel through the 
oosterior roots of the II, III, IV sacral nerves to the corresponding levels of the 
spinal cord. These fibers are connected to the anterior root cells, whence the 
efferent fibers to the detrusor originate. 

The above description of the stretch reflex is oversimplified for clarity. Ac¬ 
tually afferent impulses reach the spinal centers all during the process of dis¬ 
tension of the bladder. However, the smnmation of these stimuli is not sufficient 
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to bring forth the stretch reflex. When the bladder distention is sufEoient to 
produce a stretch reflex, this may be inhibited by interference with the reflex by 
higher (cortical) centers. Conversely the reflex may be evoked by the same 
influences before complete bladder distention would normally produce it. This 
is established, as we may observe in ourselves, by relaxation of the perineum, 
increase in intra-abdominal pressure, and contraction of the abdominal wall; 
thereby producing increased bladder tension and consequent stimulation of the 
nerve endings within the bladder wall, initiating the stretch reflex. It should, 
however, be clearly understood that this voluntary process does not include re¬ 
laxation of the external sphincter. It merely produces a set of circumstances, 
which initiate the stretch reflex. The stretch reflex in turn is responsible for 
the opening of the sphincter. Opening of the sphincter is not under voluntary 
control. The importance of this phenomenon will be discussed later. 

Several observers have suggested other afferent parts of the reflex arc than that 
described above. Goltz, for example, in 1874 believed that the sensory portion of 
the reflex arc was derived from the posterior urethra. He postulated that in¬ 
creased intravesical pressure caused the passage of urine into the posterior 
urethra, where its presence initiated the stretch reflex. This has since been 
shown to be without foundation. 

Barrington thoroughly studied this question and described at least six sources 
of afferent stimulation for the stretch reflex, including pathways originating 
from the bladder, the anterior, and posterior urethras. 

Under normal conditions, all these various points of afferent stimulation are 
simultaneously excited. 

The mechanism of the external sphincter is less clearly understood. The 
initiation of the stretch reflex results in its opening to allow the passage of urine, 
but it is not known whether this is due merely to increased pressure, based upon 
the contracture of the detrusor overcoming the constant tone of the external 
sphincter, or whether active dilatation of the sphincter, similar to the Sherring¬ 
ton reflex, accompanies the contraction of the bladder. In any case, the e.xternal 
sphincter closes immediately upon the complete emptying of the bladder. 
There is evidence that the closure of the internal sphincter is more gradual. 
Unlike the opening of the external sphincter, secondary to the stretch reflex, the 
closure of this sphincter can be brought about voluntarily. 

Finally, recognizing that the main afferent pathways of the stretch reflex pass 
through the II, III, IV posterior sacral roots, various sensory pathways from 
the bladder exist, accompanying the sympathicus. The sensation of a dis¬ 
tended bladder may also arise from pressure on the nerve ending in the peri¬ 
toneum. 

More than 50 years ago, the earliest effort to record vesical activity was 
attempted. The recorded vesical activity contributed in many ways to our 
knowledge of the physiology of micturition. It was hoped that cystometric 
studies would aid in the interpretation of the altered vesical activity due to 
central and peripherical diseases. 
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The earliest recording of vesical activities were probably done by Mosso and 
Pellacani in 1882. Their study was very accurate, and the interpretation of 
the obtained waves due to vesical and extravesical influences has remained 
essentially the same. 

Cystometric studies, recording vesical activities, was popularized after 1918, 
and its use was introduced in this country around 1927 by Rose. To perform 
this examination numerous instruments were manufactured. They all work 
well and satisfactorily. The type of instrument is not important. The value 
of the study lies in the correct interpretation and evaluation of the recorded 
waves, and its application to the clinical findings. 

Just the recording of the vesical activity is not sufficient to obtain satisfactory 
information. The subjective changes noted during cystometric studies, during 
each phase of the examination is extremely important. If we apply the obtained 
recordings to the clinical findings, it will clarify our understanding as far as the 
pathogenesis and pathology are concerned. 

During these years of study, it was established that about 200 cc of bladder 
capacity is required to elicit the sensation of urination. At about 400 cc there 
is a strong desire to void, and at around 500 cc of bladder capacity a stretch re¬ 
flex is elicited. This stretch reflex will cause the contraction of the detrusor 
muscle, and urination will follow. 

It was also noted that under normal conditions the bladder empties itself en¬ 
tirely as soon as the stretch reflex is begun. 

''5\ffien the activity of the bladder function was recorded, it was noted that the 
intravesical pressure is very low, usually below 10 cm. of water, and only raises— 
and then very sharply—when we are about to elicit the stretch reflex. This 
reflex can produce an intravesical pressure as low as 20 cm. of water and even 
as high as 150 cm. of water. The height of pressure will depend on the strength 
of the detrusor. We can raise the intravesical pressure above 100 cm. of water 
just by contracting our abdominal muscles and pressing the bladder. This press¬ 
ure Avill increase and decrease, in proportion, the strength of the abdominal 
pressure, and it will cease immediately after the pressure of the abdominal mus¬ 
cles is released. 

It was noted that the normal bladder capacity in any particular individual is 
remarkably constant. The recorded waves, which occur when the stretch reflex 
is produced, are fairly equal in height. It was also noted that normal vesical 
activity can and does occur without the help of the abdominal muscles. The 
stretch reflex can be elicited in a cmarasized animal or in an anaesthetized human 

The center in the sacral cord is under central control, but it can function fairly 
satisfactorily independently of the higher centers. In newborns, until the higher 
centers develop, the center in the sacral cord regulates the urination through the 
stretch reflex. It appears that the function of the higher centers is mostly in- 
hibitive. 

If we siunmarize our knowledge from the phj’^siology of micturition, we know 
that urination is a centrally controlled stretch reflex. The peripheral center lies 
in the sacral segment of the spinal cord, and the pathway of the stretch reflex 
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is through the II, III, IV sacral segments. There are higher centers in the 
hypothalamic area, and there is probably cortical representation of bladder func¬ 
tion. These higher centers are mainly inhibitors, preventing an untimely stretch 
reflex. 

Diseases affecting the higher centers, or the peripheral center in the sacral 
cord, or any part of the reflex arc, which destroy or eliminate the stretch reflex, 
alter the entire physiology of micturition. The study of this altered physiology 
was a very complicated one, especially since a few wrong principles were intro¬ 
duced during the study of neurogenic bladders, before the normal physiology of 
micturition was well understood. After years of study, and after the funda¬ 
mental work of Frederick G. McLellan, Donald Munro, and others, we obtained 
a fairly satisfactory understanding of the pathogenesis of the neurogenic bladder. 
There are numerous diseases and pathological conditions which can disturb and 
destroy the normal physiology. Several attempts were made to classify these 
diverse causes. The most accepted classification is that of McLellan, who lists 
the various types of neurogenic bladders in four categories; 1. Uninhibited neuro¬ 
genic bladder, failure of development, acquired loss of cerebral inhibition, hemi¬ 
plegia, etc. 2. Reflex neurogenic bladder. 3. Autonomous neurogenic bladder. 
4. Atonic neurogenic bladder. The first group includes all cases in which the 
cortical or hypothalamic centers are diseased or destroyed. The cause of this 
destruction can be congenital lack of development of these centers or any disease 
which destroys the higher centers. These individuals will lose the central in¬ 
hibitory activity, the inhibitory control of micturition. However, the clinical 
picture might be very varied, depending on the type of lesion (i.e. incontinence, 
loss of control, etc.). 

When the spinal column is injured above the level of the sacral cord, impulses 
from the higher centers cannot reach the sacral segment, and the micturition will 
be controlled and elicited by the simple stretch reflex. The sacral cord will con¬ 
trol the urination. This type of bladder can empty itself with practically no, 
or very little, residuum. However, the autonomocity of the sacral segment can 
be disturbed and destroyed rather easily. (Reflex bladder.) 

The destruction of the sacral cord will destroy the real center of micturition. 
No stretch reflex can be elicited, as the centers of both the efferent and afferent 
arc are destroyed. The contraction of the detrusor fibers will be regulated b}’ 
the autonomous activity of the individual detrusor fibers. We like to compare 
this condition to auricular fibrillation. The contracting detrusor fibers do not 
work together, and the individually contracting detrusor fibers cannot exert suffi¬ 
cient pressure to empty the bladder. This type of bladder has a large residual 
urine. (Autonomous neurogenic bladder.) 

It was noted that when the posterior roots are destroyed, and the reflex arc is 
interrupted in this way, patients will not be aware of the condition of their blad¬ 
ders. The bladder might be overdistended because of the loss of the sensor}’ 
pathways; however, these patients lose the sensation of fullness. They have no 
pain, and no desire to urinate. Part of the reflex arc is destroyed; therefore, the 
stretch reflex cannot be elicited. (Atonic type.) 
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If this condition is allowed to go on untreated, the detrusor fibers will be over¬ 
stretched until their elasticity is lost. The detrusor fibers will be incompetent, 
and the primary loss of sensation will be complicated by secondary atony. Com¬ 
plete bladder decompensation will be the result. 

This tjHpe of pathological change can be found, for instance, in tabetic patients 
with bladder involvements. Their detrusor fibers are overstretched, and in¬ 
elastic. They have a huge amount of residual lu-ine. When the resistance of 
the distended bladder is greater than the resistance of the sphincter, an overflow 
type of incontinence wiU result. 

When the reflex arc is suddenly interrupted, or the spinal colmnn suddenly 
injured, or diseased, there is a period of “shock”, during which no urination takes 
place. Before the peripheral centers can take over the control, there is a period 
during which there is no bladder activity. There is no detrusor contraction. 
There are no waves when cystometric recordings are done. This condition can¬ 
not be influenced by any medication. The period might last days, weeks, or 
months, and there is no satisfactory explanation for this state. We are unable 
to account for the long delay between the initial disease and the time the lower 
centers take over. 

This period of shock, and the previously described pathological conditions, 
were studied carefully, and the vesical activity recorded by cystometer. In 
certain types of neurogenic bladders characteristic waves seemed to be present. 
During the early studies, an undue optimism ruled the profession. Many be¬ 
lieved that eventually the pathology and localization could be determined by 
cystometry. It was realized, however, rather quickly that the optimism was 
imwarranted. No diagnosis was possible just from these studies. Some in¬ 
vestigators abandoned the practice and were almost willing to discard cystometric 
study. Of course, imtil the pathogenesis was clearly understood, no rational 
treatment could be started. Therefore, the results of the various therapeutic 
measures were unsatisfactory. 

For years urinary retention was relieved by indwelling catheters. Local and 
ascending infection could not be prevented, and the patients usually died due to 
ascending urosepsis. Suprapubic drainage replaced the indwelling catheters, 
until recently, but the results were equally bad. Suprapubic drainage did not 
prevent the infection, the stone formation, or the ascending infection. 

Munro was probably the first who realized the futility of the above methods. 
He proved that a large number of patients with neurogenic bladders are able to 
void without residual urine. The patients can be taught how and when to elicit 
a stretch reflex, how and when to empty their bladders, and remain dry. He 
showed the importance of preserving the elasticity of the detrusor fibers. It was 
proven by him, and many other confirmed this observation, that a fair bladder 
capacity is necessary to keep these patients dry. If a stretch reflex is elicited 
too often, and at too short intervals, these patients cannot be kept dry. 

In spite of the progress in the understanding of the pathogenesis of the con¬ 
dition, and the improved methods of treatment, the results were stiU 
unsatisfactory. Many patients still were unable to void, and many had large 
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amounts of residual urine. It was then thought that the peripheral resistance 
was too great, thereby overstretching the bladder fibers, which lost part of their 
elasticity. Thus the elicited stretch reflex would be too weak to overcome the 
peripheral resistance. Therefore, resection of the obstructing tissue was recom¬ 
mended by Emmett and others. The results were improved but still 
not satisfactory. 

Of course, it has to be realized that a destroyed spinal cord cannot be replaced, 
and certain defects are permanent. The problem was how to attain the best 
optimal result to enable these patients to void without residual urine, to prevent 
them from being continously wet from dripping urine, to prevent ascending in¬ 
fection, and to rehabilitate them. 

We decided to study this problem years ago with the idea of establishing certain 
criteria which might be used as a guide in the treatment of the different types of 
neurogenic bladders. 

We utilized proven facts, tried to apply the physiological principles in our 
treatment and worked out a system which we consider a logical approach toward 
solving this difficult problem. We knew the difficulties we had to face were 
many. The pathogenesis of each phase of the disease and criteria for the treat¬ 
ment of each phase had to be determined. We tried to learn the cause of residual 
urine and the cause of unsatisfactory detrusor function. We had to determine 
satisfactory bladder capacity and how to obtain this capacity. The patients 
who had impaired or lost sensation had to be taught how to notice the distention 
of their bladders just before the stretch reflex is elicited. They had to be in¬ 
structed as to how to increase the strength of the stretch reflex by the use of their 
abdominal muscles or by manual pressure. We had to diminish the peripheral 
resistance, if this was greater than the stretch reflex. We had to learn when a 
bladder was well compensated, when we might allow these patients a try at 
urination. We had to determine the early signs of a pending bladder decom¬ 
pensation. This is a strenuous task, not only for the patients, but also for the 
physician. 

The first part of our study was to learn of any anatomical changes which might 
occur in the bladder musculature after the nerve centers of the bladder are in¬ 
jured. Is the cause of sudden bladder decompensation a disproportional ac¬ 
tivity of the longitudinal and detrusor muscle fibers? To study this problem 
we performed a series of experiments on cats. 

We established all types of neurogenic bladders. Operations were performed 
on anesthetized animals, using intraperitoneal nembutal. A series of G cats were 
used to establish a technique for the experiment. The bladder function in cats 
is controlled by the I, II, III. sacral segment. Not all three segments play 
equally important parts in controlling the bladder function, but a stretch reflex 
can be elicited through tliese three segments. 

For further study, we used 12 cats. In 3 we cut the posterior roots of the 
SI-SII-SIII segment. This operation was done by removing a sufficient amount 
of laminae to identify the corresponding sacral roots. This is a rather trj-ing 
operation, for there are not many identifying landmarks. The fibers which go 
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to the femoral and sciatic nerves were identified and followed; these served later 
as our landmark. Sterile operative technique was employed, using silk as our 
suture material. 

In 3 cats we destroyed the sacral cord. After identifying the SI-SII-SIII 
segments, all the anterior and posterior roots were divided, and the cord was 
crushed. 

In 3 cats we transected the spinal cord directly above the SI segment, and in 
the last cats we transected the spinal cord at midthoracic level. 

All the animals were kept alive for at least 5 weeks; some of them for over 2 
months. The postoperative care of these cats was not easy. A specially trained 
animal man was used, who was taught to watch these animals and was shown how 
to relieve their urinary retention by emptying the bladder with abdominal press¬ 
ure. Constipation was a serious complication, and the relief of this condition 
was difficult. The cause of 3 deaths was probably due to constipation and its 
complications, rather than to ascending urinary infection. 

In all these cases the bladder and the urethra were removed and serial sections 
taken throughout the area of the vesical neck, the lateral bladder wall, and the 
fundus. In none of these cases was any anatomical disproportion between the 
longitudinal and chcular bladder fibers present. 

Besides proofing that there is no demonstrable disproportion of the bladder 
muscle fibers, we could not draw any further conclusions from cat studies. Cys- 
tometric studies done were not reliable, as they were carried out under anesthesia, 
which, as we know, basically influences the result. As our aim was to establish 
criteria for treatment, decortication prior to cystometric study, though they 
show the uninfluenced activity of the center in the sacral cord, would not have 
been useful. This would indicate the activity of the peripheral centers, but 
would eliminate the cerebral control, without which, as we will later demon¬ 
strate, the results are unsatisfactory. 

If the peripheral resistance is not a disproportional activity of the bladder 
musculatmre, we have to localize the point of resistance, using the following rather 
simple methods: We put a soft rubber catheter in the urethral meatus and con¬ 
nect the catheter to a bulb syringe. The syringe is filled with contrast material, 
we use diodrast, and we allow the contrast material to run into the urethra by 
the gravity method. If we check the flow of dye by x-ray, we will see that it 
will stop at the level of the external sphincter, if there is no anatomical disfig¬ 
uration or mechanical obstruction present in the membranous urethra. The 
pressure of the fluid is never more than 10-15 cm. of water pressure. This 
pressure is much less than the intravesical pressure that any patient can exert 
who is able to use the accessory “bladder muscles.” 

If we perform cystograms in patients with neurogenic bladders, rve find the 
following variations at the level of the bladder neck; In a number of cases the 
fluid level at the vesical neck was round, and no contrast material went through 
the area of the vesical neck. In certain cases, however, the x-ray films showed 
a funnel-shaped vesical neck. In these cases a part of the posterior urethra was 
visualized. We usually found higher amounts of residual urine where the vesical 
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neck was round. This studj% with this simple method, clearly demonstrated 
the evident fact that the obstruction, or rather the peripheral resistance, which 
is responsible for the residual urine, is between the vesical neck and the external 
sphincter. This resistance might be increased by a relaxed perineum, which, 
as we know, is a common finding among patients with this condition. The ob¬ 
structive area is composed of the prostatic urethra and the external sphincter. 
In cases with residual urine, the peripheral resistance is evidently greater than 
the stretch reflex; this resistance has to be diminished. It should be sufficiently 
high to retain urine in the bladder until the stretch reflex is established. 

Our aim, therefore, is to establish a strong enough stretch reflex to overcome 
the peripheral resistance, to diminish the resistance of the prostatic urethra if 
necessary, and to preserve a fairly well-functioning sphincter, which will prevent 
continuous urinary dripping. When these factors are established, we must teach 
these patients how to recognize bladder sensations with the help of the accessory 
sensory fibers, how to increase the strength of the stretch reflex with their ac¬ 
cessory bladder muscles; and, if the bladder is well regulated, our duty is to 
maintain the compensation. 

The first step is to establish a large enough bladder capacity, without over¬ 
stretching the bladder musculature. We know that the daily urinary output is 
between 1000 and 1500 cc. Patients with neurogenic bladders are advised to 
increase their fluid intake so as to excrete at least 1500 to 2000 ec of urine daily. 
With about a 2000 cc daily urinary output, about 80 cc of urine are accumulated 
hourly in the bladder. If we want to make these patients comfortable and to 
rehabilitate them, we have to increase their bladder capacity to at least 400 cc. 
If the stretch reflex is established with 400 cc, they have to void only every 4 
hours. We know that the normal bladder can easily accommodate this amount 
without the danger of overstretching the detrusor fibers. This task can be ac¬ 
complished by putting these patients on tidal drainage. We used the Munro 
technique. 

If the bladder capacity is diminished, or if the bladder is contracted at the 
time we begin the treatment, we can increase the capacity by gradually lifting 
the horizontal part of the tubing, which will cause the syphoning. By gradually 
lifting the height of the water outflow, the bladder capacity can be correspond¬ 
ingly increased. The bladder capacity can be measured by measuring the quan¬ 
tity of fluid which will cause the syphoning. This has to be checked repeatedly 
at regular intervals. 

During this period, the patients are instructed to watch their abdominal sen¬ 
sation. As they are not able to register the bladder sensation accurately through 
the regular sensory pathway, a certain unpleasant fullness in their abdomens 
will indicate the distended bladder. They have to be taught to notice this feel¬ 
ing at an early time. While on tidal drainage, we have to fill their bladders 
daily, elicit the sensation of fullness, and note whether this always occurs at the 
same capacity. We must malre them conscious of this sensation. The higher 
the injury to the spinal cord, the more difficult will it be for these patients to 
note the sensation of fullness. We know that this secondary sensation is carried 
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through, the sympathetics and the nerves which innervate the peritoneum. It 
is quite evident and logical that the higher the lesion, the more sensation is lost 
with a decrease in the aid from the accessory sensation. In these cases the 
prognosis is poor, not only from the urological but from the general clinical view¬ 
point. The establishment of a fair bladder capacity, and the instruction of the 
patients to notice bladder fullness are the prerequisites to a successful result. 
If these two criteria cannot be established, we will fail in our effort, irrespective 
of the type of the neurogenic bladder. 

While establishing the above two conditions, we do repeated cystometric stud¬ 
ies. In reflex and neurogenic bladders, after an indefinite period following the 
spinal shock, during which no contraction waves occur at the cystometric study, 
the detrusor activity will recur. The contractility and the strength of the de¬ 
trusor will gradually increase, and the height of the waves which indicate the 
detrusor activity will increase. The stronger the contractility of the muscle 
fibers, the longer will the contraction wave last. These contracting waves are 
much more marked and much stronger in the reflex bladder than in the autono¬ 
mous neurogenic bladder. However, we will notice a gradual improvement in 
the height of the contracting waves even in the neurogenic bladder, although the 
contracting waves will never be as regular as in cases of reflex bladders. 

In tabetic bladders, especially in advanced cases, we do not see contracting 
waves. We will note that after a few weeks of treatment, when the stretch reflex 
is elicited, the contracting waves, as recorded by cystometric studies, will be 
equal in height. At this time our neurogenic bladder is compensated. We con¬ 
sider a neurogenic bladder compensated when the contracting waves are equal 
in height and last long enough, and the detrusor contraction is elicited at a con¬ 
stant bladder capacity. These compensated bladders work effectively. 

The strength of contraction of the detrusor can be increased by teaching the 
patients how to increase the intravesical pressure with the assistance of the ab¬ 
dominal muscles. The intravesical pressure, just by the use of the abdominal 
muscles, can be raised to above 100 cm. water pressure and maintained until the 
bladder is emptied. The abdominal muscles are actually accessory bladder mus¬ 
cles in neurogenic cases. Their role is very important in atonic neurogenic blad¬ 
ders, especially in tabes, where the stretch reflex is not present, and the emptying 
depends upon the strength of the abdominal muscles. 

When a bladder such as this is obtained, we submit the patient to a trial period 
at normal urination. In autonomous neurogenic bladders, the contracting waves 
and the stretch reflex are usually not sufiScient to empty the bladder. These 
and the tabetic patients are the ones who resort to their abdominal muscles. If 
they can empty bladder satisfactorily without residual urine, our only task is to 
maintain the status quo. They have to be checked at regular intervals. The 
bladder capacity must be noted and kept constant. Cystometric studies wiU 
indicate the status of the detrusor. The impaired regularity of the contracting 
waves, diminished bladder capacity, and increased amount of residual urine are 
always signs of decompensation. 

If decompensation occurs, the previously described therapy must again be 
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employed until compensation has been reestablished. A patient with cardiac 
decompensation must remain under medical supervision as long as he lives. This 
pertains to the neurogenic bladder as well. Despite high contracting waves, 
with regularity of contractions and good abdominal muscles, together with what 
appears to be a well-compensated bladder as determined by clinical examinations, 
some patients will still be unable to void, and they retain a definite residual urine. 

In these cases the peripheral resistance is too great an obstruction for even the 
compensated bladder to overcome. This peripheral resistance is due to obstruc¬ 
tive tissue in the prostatic urethra and can be relieved only be removing this 
obstruction. Careful endoscopic resection can reduce the resistance, so that no 
residual urine will remain. We prefer repeated resections, so as not to remove 
too much tissue. It is always possible to remove more tissue at a subsequent 
sitting than to risk a resultant total incontinence. 

In the reflex bladder, when the reflex arc is intact, contractions are usually 
strong enought to empty the bladder. It is essential, however, that the stretch 
reflex be kept at an adequate strength. In these cases, resection will seldom be 
necessary. In the autonomous bladder, where the contractions are neither strong 
enough nor maintained, although the abdominal muscles may compensate to a 
degree, there will still remain some residual urine. In these cases resection is 
indicated. 

For the tabetic individual whose detrusor contraction is nil, and whose ab¬ 
dominal muscles play an important role in emptying his bladder, e.xtensive re¬ 
sections are necessary. These patients must be carefully instructed and taught 
to note the sensation of bladder fullness, so ns not to permit overdistention of the 
bladder and thereby the loss of elasticity of their detrusors. When the detrusor 
contraction is weak, and the abdominal muscle power lost, progress is very poor. 

• Should the sensation of bladder fullness be lost, treatment is unsatisfactory. It 
is fortunate that the tabetic patient usually seeks aid before the disease has 
reached this stage. 

Diseases affecting the higher neurogenic centers present varying symptoms, 
depending upon the area of the central damage. It is not our intention to dis¬ 
cuss this type of disease but to state that the prerequisite for satisfactory results 
is that the patient be fairly intelligent, cooperative, and comprehensive of the 
various problems. It is, therefore, evident that if the damage in the central 
nervous system is marked, and the intelligence impaired, our results cannot be 
good. Disabling diseases, such as deforming arthritis, etc., complicating neuro¬ 
genic bladder conditions, will also make therapy difficult, if not hopeless. 

Prior to the institution of our therapy, and at any time during our treatment, 
several complications might occur, which would lead to poor results. Infection, 
which was so deadly prior to the era of chemotherapy, can appear at any time. 
With the proper use and adequate dosage of antibiotics, intercurrent infection 
can be controlled. It is advisable to make regular urinary cultures in these pa¬ 
tients, so as to prescribe the specific to eradicate all infectious organisms before 
they cause clinical symptoms. 

It is evident that, with the knowledge of the pathological problems to be over- 
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come, factors influencing the results must ever be kept in mind. Here we in¬ 
clude delayed therapy, infection resulting in cystic fibrosis, and contracture. 
This results in a limited bladder capacity. 

A constant state of excitability, causing an overactive stretch reflex, will result 
in a diminished bladder capacity. Should this be present, it will complicate 
treatment. However, before a decompensation of the musculature occurs, there 
will be a period during which this muscle will hypertrophy to overcome the re¬ 
sistance. Trabeculation and cell formation will be seen during this period. Be¬ 
tween this stage and total decompensation, several diverticula may develop. 
These diverticula have no muscular wall. As our treatment is partially based 
on re-establishing the elasticity of the muscle fibers, our result at this stage of 
the disease cannot be very successful. These diverticula, especially if they are 
of the retention type, can cause repeated and recurrent infections, which will be 
an added burden. 

Trabeculation can occur in a neurogenic bladder, due to the overactivity of 
the stretch reflex, causing a h 3 ^ertrophy of the musculature. If untreated, this 
would result in the same complications as produced by mechanical obstruction. 

The understanding of the physiology of the micturition and the pathogenesis 
of the disease will indicate that a treatment with a suprapubic drainage is not a 
satisfactory one. The regulation of the bladder with a suprapubic tube is not 
easy, although occasionally it can be done. However, we almost always sacri¬ 
fice at least part of the elasticity of the detrusor fibers. This type of treatment 
should only be used under emergency conditions, in war areas, where no proper 
therapy can be instituted for a longer period, or in those cases in which we give 
up all hope of establishing a well-fimctioning bladder. We have used it rarely 
and for a limited period. 

The result of the therapy described above was analyzed in our first 50 patients- 
who had neurogenic bladders. The types of cases were as follows: 

Cases 


Transverse spinal cord lesion above SI level. 18 

Cauda equina or sacral cord injury. 10 

Tabes dorsalis. 16 

Poliomyelitis with bladder involvement. 2 

Anterior and posterior nerve root fiber destruction following abdomino¬ 
perineal resection. 4 


Satisfactory 
results for pro¬ 
longed time Failures 


Transverse spinal cord lesion. 10 8 

Cauda equina or sacral cord injury. 7 3 

Tabes dorsalis. 14 2 

Poliomyelitis. 1 1 

Pelvic lesion. 2 2 


A large niunber of our patients were referred in an advanced stage of the dis¬ 
ease. They had not had adequate treatment, and, in a number of cases, the 
damage was irreparable. Some of our patients did not have the ability, in¬ 
telligence, or will power to cooperate. The combination of these factors was 
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the cause of the high number of poor results. In some of our cases, the therapy, 
as referred to above, had to be repeated in order to obtain satisfactory results. 

TVPICAL CASE REPORTS 

To better illustrate our technique, we shall present four typical cases: 

Case 1. O. D., 26 years of age, in December 1946, fell while skating. He felt 
a sharp pain in his back and buttocks, but was able to stand up, walk away, 
and continue his routine work for 3 weeks. During this period he had a constant, 
unpleasant, dull backache. Three weeks after his skating accident he tried to 
lift something, bent forward, and suddenly felt a sharp pain in his back. He 
was hardly able to climb into bed. He stayed in bed and, a few hours later, he 
noticed that he was unable to move his legs. At the same time he was unable 
to urinate. 

He was hospitalized in California, and further studies, including lipiodol spinal 
x-rays, were suggestive of a sacral cord tumor. In January 1947, a laminectomy 
was performed, and two displaced intervertebral discs were found compressing 
the cauda equina. The discs were removed. Postoperatively he im¬ 
proved slowly, and within 6 weeks the lesion was localized at the SI-SII-SIII 
and SrV segment. 

After the operation he was put on tidal drainage. Cystometric study revealed 
complete bladder atony. His clinical condition improved; he was able to walk, 
but unable to pass urine. To alleviate his urinary difficulties, a transurethral 
resection was performed. After the resection he was able to void and was dis¬ 
charged from the hospital for'further home follow up. He had considerable 
difficulty emptying his bladder two days after his discharge. 

He returned to New York, and, immediately upon his arrival, he had a second¬ 
ary hemorrhage. On admission to our service, he had 1200 co bloody residual 
urine. The bleeding was easily stopped with an indwelling catheter. Two days 
later the urine was clear, and the catheter was removed. He had 500 cc residual 
urine at that time. Cystometric study showed an atonic bladder and verj' 
markedly impaired sensation with no desire to urinate. (See figure 1, chart 1.) 

He was placed on tidal drainage, and was taught to observe the sensation of 
fullness. After 3 weeks on tidal drainage, he was able to observe quite definitely 
a sensation of fullness and some vague pain at 500 to 650 cc bladder capacity. 
(See figure 1, chart 2.) 

He was able to raise the intravesical pressure with the help of his abdominal 
muscles over 100 cm. Neurological studies at this time showed saddle anes¬ 
thesia, cauda equina lesion. Because the neurological improvement was slow, 
and lipiodol study still showed a block, a second Spinal e-xploration was performed. 
At this time adhesive arachnoiditis was found, and the adhesions were released. 
During this time he was on tidal drainage. 

After his recovery he still had residual urine. A transurethral resection was 
done, in July 1947, removing 1.5 gm. tissue, after which he was able to empty 
his bladder. 

At present he still has a saddle anesthesia. He is able to void without residual 



540 


J. SYDNEY EITTER AND ANDREW SPORER 


urme. A sensation of fullness advises him to empty his bladder, and, with the 
help of his abdominal muscles, he can do that without residual urine. We see 
him once a month, just to check the condition of his bladder, to prevent con¬ 
striction of his vesical neck, and to note any impaired sensation. He is able to 
do his work. 

Case 2. J. H., aged 15, in 1942, at 9 years of age, developed a bad cold. He 
was running a high temperature. Because his condition did not improve, a 
physician was called, and he made a diagnosis of pneumonia. The fourth day 
after the onset of the disease, the child had difficulty moving his legs and was 
hardly able to pass his urine. His condition rapidly deteriorated, his legs be¬ 
came paralysed, and he was unable to void. 




He was admitted to the Neurological Institute, where a diagnosis of transverse 
myelitis was made. The lesion was at the T7 level. He was treated for 4 
months in different hospitals before he was admitted to our service. On ad¬ 
mission in May 24,1943, the child had a transverse lesion at the T7 level. He 
had cystitis, pyelonephritis, and he was incontinent. Cystometric study showed 
a reflex bladder with no sensation. The bladder capacity was between 80 and 
90 cc. (See figure 2, chart 1.) 

He was put on tidal drainage for 4 months. During this time he was instructed 
to observe a sensation of fullness. The bladder capacity was gradually increased, 
and, during this 4 month period, we were able to increase the capacity to above 
400 cc. Because of the high lesion, it was extremely difficult to teach the child 





























fully treated each time. After almost six months, he was able to control his 
urination fairly satisfactorily, with only an occasional premature stretch reflex. 
At night he was always on tidal drainage. (See figure 2, chart 2, A and B.) 

Unfortunately, for over a year we did not see him, and, during this period, a 
small bladder stone developed (1945). His bladder capacity decreased during 
this time to 150 cc. In 194G, the above therapy w as reinstituted. Fortunately 
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we were able to increase his capacity again. He is able to notice the sensation 
of fullness. However, he is forced to be on tidal drainage, as the irritation of 
the stone, if left alone, causes a stretch reflex at irregular intervals. His parents 
are unwilling to give permission to perform the operation, and, until the stone 
is removed, the child cannot be brought under control. 

This case illustrates the urgency of regular urological surgery. 

Case S. E. S., aged 61, for many jmai-s had ui-inary incontinence. He was 
able to hold his urine during the day but not at night. He had hesitancy and 




a weak stream. In 1939, after a hemorrhoid operation, he did not pass urine 
for 36 hours and had no pain during this time. Examination at that time re¬ 
vealed syphilis, and during the next 4 years he had antiluetic treatment with 
neosalvarsan and bismuth. Dm’ing this period he had dribbling, hesitancy, and 
nocturnal incontinence. 

In September 1946, he came under our observation. A urological study re¬ 
vealed a small prostate and over 500 cc residual urine. Cystoscopic exami¬ 
nation showed a somewhat elevated inferior vesical lip, but no obstructive pros¬ 
tate. He had no bladder sensation, no desire to urinate, and was possessed of 
an atonic bladder. (See figure 3, chart 1.) 

Tabes was diagnosed, and, after neurological consultation, intensive penicillin 
therapy was started. During this time he was put on tidal drainage and was 
taught to observe the sensation of fullness of his bladder. A marked pressure 
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seasation in the rectum was first noticed at a 500 cc bladder capacity. This 
rectal fullness and some unpleasant feeling were elicited between 500 and 700 cc. 
He was educated to use his abdominal muscles and to increase his intravesical 
pressure. Because he still had over 250 cc residual urine, in January 1947, a 
transurethral resection was performed. After the resection, with the additional 
help of his abdominal muscles, he was able to void without residual urine. 

His bladder is still the atonic neurogenic type, but he notices the fullness of his 
bladder, and, with the help of his abdominal muscles he can void without re¬ 
sidual urine. (See figure 3, chart 2.) We see him at intervals to check his 
bladder and to prevent any deterioration. 

Case 4- W. S., aged 59, had had Parkinson’s disease for over 15 years. His 
condition showed gradual deterioration, and, in 1946, he was hardly able to 
speak. A huge cyst-like tumor was noted in his abdomen in 1941, but no study 
was done to investigate the nature of this tumor. 



In February 1947, because of urinary complaints, he was admitted to our 
service. Catheterisation revealed that this huge tumor was the bladder. (A 
cystogram showed the huge bladder with over 3000 cc bladder capacity.) Cys- 
tometric study showed an atonic bladder with complete loss of sensation. (See 
figure 4.) Neurological examination revealed a far advanced Parldnson’s dis¬ 
ease with a cauda equina lesion. 

The patient was put on tidal drainage, but we were unable to improve the 
detrusor tone or to teach the patient to observe any bladder sensation. His 
abdominal muscles were spastic, and he was unable to increase the intra-ab¬ 
dominal pressure with the use of his muscles. We performed a suprapubic cys¬ 
totomy after four months of tidal drainage and did three transurethral resections. 
We did not succeed in establishing any sensation in this bladder, and the patient 
was unable to void in spite of repeated and very thorough resections. 

This case illustrates the hopeless prognosis, if treatment is unduly prolonged, 
and if the criteria for successful treatment are not present. An interesting fea¬ 
ture of this case is that, in spite of the huge distention and full bladder atony, 
the bladder musculature at histological study, and during the operation, ivas 
perfectly normal. No atrophy of the detrusor fibers could be demonstrated. 






















SM J. SYDNEY BITTER AND ANDREW SPORER 

StrMMARY 

The physiology of micturition is discussed. 

The pathogenesis of the neurogenic bladder is described and analyzed. 

A system of treatment is described, based entirely on physiological principles. 

The results are satisfactory if the treatment is started early, if the patients 
are cooperative, and if there is no disabling central or peripheral disease, which 
prevents the utilization of the above-described systematic treatment. 

A selected group of case histories are presented. 

We are indebted to Dr. Julius Rosenthal, Director of Laboratories at the 
Goldwater Memorial Hospital, for his kind cooperation in carrying out this in¬ 
vestigation. 

755 Park Ave., New York, N. Y. 
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SUDDEN AND COMPLETE DECOMPRESSION VERSUS SLOW EMPTY¬ 
ING OF THE DISTENDED URINARY BLADDER 

THEODOE HRYNTSCHAli 

Front the Deparimeni of Urology of the St&dtischc Poliklinik^ Vienna, Austria 

Until recently it has been generally believed that the chronically distended 
urinary bladder should not be emptied abruptly but slowly and gradually for 
fear of possible fatal consequences. This old theory has been supported by 
practically all urological schools and textbooks and can be traced back as far as 
1844, when Chassaignao openly attributed the death of a patient to sudden 
decompression of the distended bladder. Literature, especially the French of 
the bygone century, is full of such publications accusing catheterization and 
sudden emptying of the bladder of causing such complications as vesical and 
renal hemorrhages with subsequent oliguria, anuria, and septicemia. 

Creevy, however, after a thorough investigation of all the literature prior to 
1932, found no serious proof for this old theory. Most probably deaths were 
due in the majority of cases to an ascending infection of the urinary tract. His 
study of 71 cases, in which the patients died while under treatment, also shows 
that there is no conclusive evidence to support this theory. But notwithstand¬ 
ing his scepticism and critical attitude, even Creevy did not entirely free himself 
of the old belief. He concludes his survey with the following words: “The value 
of gradual emptying of the chronically distended bladder is therefore open to 
question, although the complete abandonment of this procedure is perhaps not 
justified.” Hinman also hesit ates when he says in his Principles and Practice of 
Urology. “Infection and not sudden relief of pressure is the problem, and whether 
decompression minimizes infection remains to be proved.” 

Thus apart from a few authors who seem to have their doubts about the value 
and necessity of slow withdrawal of the urine, the old belief is adhered to in all 
countries even nowadays. As proof of this, a new and improved model of an 
apparatus constructed for slow and gradual decompression has lately been 
described by E. L. Brodie. 

If such an apparatus is not available, the usual method is that of frequent 
repeated catheterizations or fixation of an indwelling catheter with partially 
obstructed lumen, so as to prolong the emptying over as long a period of time as 
possible. Even the use of an indwelling ureteral catheter in the bladder has 
been advocated. However, and astonishingly so, gradual decompression seems 
to have been rarely practiced after suprapubic cystotomy. In these cases it 
did not seem necessary to follow the old rule. 

In 1931 its fallacy was recognized by Brecher and Chwalla, two Viennese 
urologists. Within 31 years they treated more than 300 cases of distended 
bladders by sudden and complete emptying and then inserted an indwelling 
catheter. I have since then treated all my patients, regardless of the volume of 
urine, in the same manner. I cannot give the exact number of cases, but the 
fact that I have kept to this method for the past 16 years seems proof enough 
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that the results have been satisfactory. I have never seen a complication 
which I could have attributed to sudden emptying, so I have never come back 
to the old method again. Since then I have treated hundreds of patients. 
Some have had enormously distended bladders or severe edema of the legs due 
to compression of the blood vessels by the balloonlike distended bladder. I 
remember one of my first patients treated by sudden decompression: He was a 
man of 70 with diabetes, whose bladder yielded over 3000 cc urine. On account 
of the severely impaired kidney function, he was subsequently submitted to 
prostatectomy in two stages. No complications whatever occured. 

Apart from Brecher and Chwalla I only know of Seifert (1940) who reported 
126 cases treated in the same way and with good results. According to him, 
any attempt at explaining incidental hemorrhages by the ex vacuo theory is 
fallacious, as it is contrary to all our experiences with hemorrhages in other 
viscus organs. 

Moreover, there are serious drawbacks to the old method of slow decompres¬ 
sion. Most of the patients with chronic vesical distension come to us with 
advanced renal insufficiency and urosepticemia. For such patients immediate 
action is the course sine qua non for a quick return to normal renal metabolism. 
The extreme dehydrated condition of the whole organism requires urgent re¬ 
plenishing. Not only the body tissues are in need of water, but also the badly 
damaged Iddney. IQdney function must be restored as quickly as possible by 
ingestion of large amounts of water to insure the elimination of the nonprotein 
nitrogen and other metabolites. Since the patient can only start with a large 
intake of fluid once the bladder has been emptied, slow decompression will cause 
a delay which may be fatal. 

Frequent catheterization or the indwelling catheter will eventually produce 
urinary infection and subsequent ascending infection. The only therapy against 
the imminent danger is the immediate onset of a downward flow of urine. Im¬ 
mediate action should be taken to produce abundant urinary secretion. There¬ 
fore, sudden decompression enables the patient to start at once with a large fluid 
intake. We know of no better therapy since even the best sulfa dnigs would be 
without effect because their concentration would be too low during a large 
fluid intake. 

The necessity of enforcing a high fluid intake is now generally recognized, 
however not the advantages of sudden decompression. Where is the explana¬ 
tion? Have even the great masters of the past been induced into error? For 
it was their observations and conclusions which led to the theory of slow emp¬ 
tying. 

I will try to elucidate some of the errors and add some explanations to Creevy’s 
study. 

Sudden decompression of the bladder may indeed bring on those fatal com¬ 
plications feared by our predecessors unless we follow certain rules which will 
render the proceedings entirely free of danger. 

The one outstanding principle is that once the bladder has been emptied by 
sudden decompression it has to remain empty. Nothing must interfere with 
the free escape of urine for a single moment for a period of at least 1 week. 
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All of us know that bladders with a retention of even more than 1000 ce 
completely lose their elasticity after decompression. Their capacity sinks to 
almost nothing as has been proven by Rose’s manometric e.xperiments. Further 
evidence of a small bladder capacity is also found in the pains arising from even 
small quantities of water injected into the bladder, and the fact that the fluid 
is immediately expelled around the catheter. Therefore, if we do not see to it 
that the bladder remains completely drained at all times, backpressure towards 
the kidney may develop at any moment, since the bladder has lost its dilating 
power. Even when no reflux takes place, stagnation and pressure in the ureter 
and pelvis may reach a point where further secretion of the kidney will be 
impossible. Since Rumpus has seen such a reflux in only 4 to 6 per cent of his 
cases, we must admit that a free passage between the bladder, ureter and pelvis 
does not always exist. Ho carried out his x-ray examinations on chronic cases 
only where the bladder elasticity had been already restored. I believe that in 
acute cases such a free passage actually occurs far more often than can be con¬ 
cluded from his observations. 

There is no doubt that such a back pressure will severely damage the renal 
parenchyma either through distention or through ascending renal infection, 
and will bring on such feared accidents as renal hemorrhages, oliguria, pyelone¬ 
phritis, anuria and septicemia. Of 71 patients reported by Creevy who died 
after catheterization in the presence of residual urine, death wos due to renal 
infection in all but S. So all the old observations concerning the fatal con¬ 
sequences of sudden decompression were correct, but not the understanding of 
the real cause. 

Sixteen years of experience with sudden decompression have established 
the following method of treatment: When a patient comes to us with a chron¬ 
ically distended bladder, we never catheterize him at once but bring him into 
the hospital. We never treat him in our office or at his home but always in the 
hospital where, imder supervision of a doctor or a well trained nurse, all the 
necessary measures will be taken to insure continuous drainage of the bladder 
after decompression. 

If possible, before emptying the bladder, we perform a bilateral vasectomy 
in order to prevent epididymitis. Then a Tieman catheter, 17 or 18, is inserted 
into the bladder and kept in place with adhesive tape. A small glass tube con¬ 
nects the indwelling catheter with a long rubber tube dipping into a bottle 
standing on the floor beneath the bed. The indwelling catheter should never 
be put directly into a urinal between the legs as this does not insure asepsis and 
favors decomposition of the urine and crystallization through open air contact. 
The bottle on the floor contains an antiseptic solution. The lower end of the 
long rubber tube is fastened on to a glass tube dipping into the antiseptic solu¬ 
tion. Thus a permanent slight suction is achieved and there will be no direct 
contact with air. 

During the first 24 hours as much water as possible is given to the patient. 
The higher the patient’s nonprotein nitrogen, the more water he will want. 

A minimum of 3000 to 4000 cc output should be attained, but I have had cases 
with 6000 to 7000 cc output. The higher the output of urine the quicker will 
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be the improvement in the patient’s condition. Thirst subsides and the non¬ 
protein nitrogen sinks rapidly. 

If the patient cannot consume enough fluid orally, physiological salt solution 
mixed -svith glucose has to be given subcutaneously, by rectal dropping enema, 
or in very bad cases with uremia and vomiting, by venoclysis, the more so 
because a certain amount of salt is required in order to ensure the secretion of 
urine. Immediately after decompression I have never seen a dangerous sinking 
of the blood pressure, however, later on a close watch of the condition of the 
heart must be made because of the strain occasioned by the excessive water 
intake. 

If no obstruction such as small blood clots or shifting of the catheter hinders 
the free escape of urine, bladder washings should be avoided. The well estab¬ 
lished drainage system should not be disturbed for the first 5 to 7 days. In tViis; 
way the highest possible standard of sterility is maintained. After this lapse 
of time the renal function is usually so much improved that treatment with 
sulfa drugs can be started. 

During the first few days following decompression, blood is sometimes found 
in the urine, but no serious hemorrhages take place. Submucous hemorrhages 
of the bladder sometimes occur. They may be generalized, when they are due 
to the spastic contractions of the detrusor muscle, or localized in the area abraded 
by the tip of the indwelling catheter. Sometimes small blood clots obstruct 
the catheter so that a constant watch of the outflow of urine must be maintained. 
I have never seen hemorrhages demanding aspiration of bloodclots. 

Creevy reports hemorrhages in 53.8 per cent of 26 cases treated by sudden de¬ 
compression and 48.5 per cent in 33 cases in which emptying was carried out 
gradually, so that the percentages are practically the same. Therefore, com¬ 
pression itself cannot be the cause of these hemorrhages and no such thing as 
a hemorrhage ex vacuo really exists. This is confirmed by several cases with 
bladders containing between 7000 to 14000 cc treated by sudden decompres¬ 
sion, none of which developed subsequent hemorrhages. 

Since I believe that all hemorrhages after decompression are submucous 
bleedings, I prescribe 0.15 gm. papaverin hydrochloride suppositories 3 to 4 
times a day, in order to relax the bladder muscle as quickly as possible. Usually 
hemorrhage stops very soon. If the patient cannot endure the catheter, I do 
not hesitate to give him morphine or any other sedative during the first few days. 

In cases where we have to perform cystotomy we proceed in exactly the same 
way. We usually do not carry out the typical suprapubic operation for such 
cases, but prefer the puncture method with a trocar according to the technique 
of Pflaumer (Nurnberg). This method saves the patient a lot of preoperative 
anxiety and operative shock, since it can be carried out within a few minutes on 
any ordinary office table. Moreover, the fistula will heal by itself in a few days 
after the suprapubic catheter has been removed following prostatic resection. 

SUMMARY AND CONCLUSIONS 

Sudden and complete decompression of the distended bladder can be carried 
out without danger, provided certain rules are strictly observed. Acute and 
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complete emptying has great advantages over the old method of slow and gradual 
decompression. 

The reasons why it used to be looked upon as being dangerous are discussed 
at length as well as the measures to be taken in order to avoid complications. 
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PERICYSTITIS: A CAUSE FOR THE RETENTION OF URINE 
FOLLOWING ABDOMINOPERINEAL 
PROCTOSIGMOIDECTOMY! 

EDWARD W. CAIMPBELL 

The theory of neurogenic dysfunction as the only cause for retention of urine 
folloAving abdominoperineal proctosigmoidectomy has not completely explained 
the varied aspects of this problem in the minds of many investigators. This is 
substantiated by the two schools of thought which have developed from the 
controversy. 

Some authors consider nerve injury or destruction as the only cause for reten¬ 
tion. Others consider an obstruction at the vesical outlet as an etiologic factor. 
The latter group approach the problem with a more open mind, and do not ignore 
the possibility of a neurogenic cause, but find it an infrequent occurrence. 

Ewert’s classification of causes, which follows, is exemplary of this attitude: 

1) Pure detrusor paralysis from parasympathetic denervation. 

a) Mnd form cystometrically evident in large numbers of patients the first 
week following operation. 

b) Severe form necessitating prolonged tidal drainage, present in a small 
number. 

2) Mixed forms of detrusor paralysis in combination with 

a) Vesical neck obstruction. 

b) Almost complete loss of anatomical support and lack of fixation. 

c) Inherent resistance in the male urethra. 

3) Vesical neck obstruction alone. 

In the first part of this classification, a mild form of pure detrusor paralysis 
from parasympathetic denervation is mentioned which is cystometrically evident 
in a large number of patients the first week following operation. The only proof 
of neurogenicity of the lesion is the anatomic possibility of nerve distribution 
with regard to the operative procedure and a cystometric curve suggestive of a 
neurogenic bladder. 

The question arises, can a cystometric curve suggestive of an atonic bladder be 
considered as unequivocal evidence of a neurogenic bladder? Collar and East¬ 
man claim cystometrograms fail to substantiate the neurogenic hypothesis. 
Weyrauch, Lucia and Howard found a great variability among cystometrograms 
of normal, hyper- and hypotonic bladders. They have shown that numerous 
abnormal conditions may produce identical changes in the cystometrographic 
curve. We have found cystometry variable and not wholly reliable as a diagnos¬ 
tic procedure, but of great value for registering the progress of recovery. 

The neurogenic hypothesis has been accepted by many for want of a better 
explanation. The anatomic relationship of the rectum and sigmoid to pelvic 
sympathetic and parasympathetic plexuses makes it difficult to conceive the 

* Read at annual meeting, American Association of Genito-Urinary Surgeons in Skytop, 
Pa., May 12, 1948. 
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removal of these organs without nerve injury. Yet the transient nature of 
vesical dysfunction in most cases following this operation is not comparable 
to the prolonged recovery following nerve injury from other causes. The rapid 
regeneration of postganglionic fibers has been offered as an explanation for the 
rapid recovery, but this does not e.\plain the complete recovery of normal 
vesical function in 10 to 15 days, w'hich is the rule, in the majority of patients, 
following rectosigmoid surgery. 

Inadvertently, we have foimd a pathological process which can explain many 
of the variable aspects of early vesical dysfunction resulting from abdomi¬ 
noperineal proctosigmoidectomy. December 1947, we were required to do a 
cystotomy of a male patient 7 days following an abdominoperineal proctosigmoi¬ 
dectomy. The bladder was found to be distended and tense. The prevesical 
tissue was edematous, which state was thought to be due to posterior urethral 
trauma from ineffectual catheterization. However, the edema was found to 
extend down both lateral walls, and the perivesical tissue between the peri¬ 
toneum and fundus of the bladder was also edematous. 

The bladder wall was firm and of normal thickness. After opening the bladder 
it was necessary only to separate the wound edges to inspect the entire vesical 
carnty. The bladder wall was fixed and rigid due to extravesical inflammatory 
changes, so that its entire cavity could be inspected without retraction, as one 
might open and view the inside of a hollow rubber ball. 

The patient had had no preoperative urinary symptoms of difBculty. He had 
had no unusual infection as the result of the rectal surgery, and had a minimal 
febrile reaction. As far as the rectal surgery was concerned the convalesence 
was uneventful except for urinary retention. There was no evidence of urinary 
extravasation which might have caused the pericystitis. It was an aseptic 
inflammatory reaction which rvas considered the result of trauma accompanying 
the abdominoperineal surgery. 

The patient had had an inlying catheter for 1 week without evidence of marked 
infection. The catheter had become dislodged and attempts to reinsert the 
catheter had preceded cystotomy by 8 hours. It did not seem possible that the 
marked changes which we saw in and about the vesical wall could have occurred 
in this short period of time, as the result of catheter trauma or infection. 

The rotund, fi-xed bladder wall surrounded by edematous areolar and adipose 
tissue presented a striking picture, the cause for which could not be ascribed to 
intraurethral or intracystic manipulation or infection. Extravesical infection 
was not evident as an extension from the perineal wound or extravasation from 
the urethra. Trauma from manipulation or retraction at the time of the ab¬ 
dominoperineal operation appeared to be the only cause. 

Cystotomy in these patients is such a rare procedure that it makes visual 
observation of this pathological change in a series of patients impractical for 
proof of the hypothesis. Therefore, cystoscopic observation of the infle.xibility 
of the vesical wall has been used to demonstrate the anatomic change in the 
bladder wall. 

Since making this observation, we have had few opportunities to cystoscop- 
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ically view the bladders of patients following abdominoperineal rectosigmoid 
surgery. We are not requested to see these patients until it has been found that 
they cannot void following removal of the catheter on the seventh day. 

One male patient examined on the tenth postoperative day had a rigid and 
fixed posterior and lateral wall. The anterior wall to the air bubble moved 
freely on filling and emptying the bladder. Suprapubic pressure was then 
applied to forcibly express all the fluid from the bladder. The bladder did not 
collapse, so that it was possible to visualize the posterior wall of the fundus as 
well as most of the lateral walls. There were no marked mucosal or inflamma¬ 
tory changes. The bladder wall was fixed from an extravesical cause, not from 
an intramural or intravesical pathological change. 

Two patients with prostatic hypertrophy examined on the fourteenth post¬ 
operative day had vesical walls which were freely movable on distention and 
emptying except for the posterior wall, which was completely immobile. These 
bladders could not be completely emptied with suprapubic pressure for the floor 
of the bladder could be distinctly visualized after forceful expression of the 
irrigating fluid. These patients were relieved of urinary retention by transure¬ 
thral prostatic resection. 

A fourth male patient seen 4 weeks following an abdominoperineal proc¬ 
tosigmoidectomy had a completely, but sluggish mobile vesical wall. His 
bladder could be emptied hj suprapubic pressure with a cystoscope in the 
urethra. The bladder capacity was enormous and the detrusor muscles com¬ 
pletely relaxed. There was a mild suggestion of a fibrous bar. Two transure¬ 
thral resections for the removal of tissue from the entire circumference of the 
vesical outlet had not activated normal micturition. He has no desire to void 
and apparently no detrusor contractions with a moderately filled bladder. This 
man will undoubtedly have a prolonged period of retention such as one sees 
with traiunatic cord bladder. This, I believe, is a true neurogenic bladder in 
contrast to the 3 previous cases. 

It is within the realm of logical reasoning to conceive the possibility of a 
traumatic pericystitis resulting from the mechanics of a rectosigmoidectomy. 
The completely rigid vesical wall is incapable of contraction, and would cause 
an inability to void without a vesical outlet obstruction. Such a bladder would 
also give the prolonged low cystometric curve with minimal voluntary pressure 
elevation similar to that obtained with a true neurogenic bladder. 

The striking predominance of urinary difficulties in the male patient stim¬ 
ulates further doubt as to its neurogenic origin. Seaman and Binning have 
suggested the protection of the bladder by the interposed uterus as the reason 
for the absence of female patients in their series. Marshall did not mention 
female patients in his discussion of this subject. Ewert reported 4.1 per cent 
of his cases with vesical dysfunction were female patients. McCrae has recently 
reported 46.1 per cent of his patients were females. This is exceedingly high as 
compared with other authors. 

We have seen 2 female patients nuth vesical dysfunction both of whom had 
had a hysterectomy prior to rectosigmoid surgery. No reference could be found 
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in the literature regarding the presence or absence of the uterus in the reported 
female patients who developed urinary retention following lower bowel surgery. 

The intimate anatomic relationship of the bladder and rectum in the male 
would preclude more direct injury to the bladder, prostate and urethra than in 
the female with an interposed uterus and vagina. Removal of the uterus would 
expose the bladder to greater manipulation and trauma, thus creating an an¬ 
alogous situation to the male whereby a traumatic pericystitis may be produced. 

Although the number of cases observed are too few to be conclusive, it can be 
concluded that traumatic aseptic pericystitis, as observed and described above 
in the postoperative case, can cause retention of urine without vesical outlet ob¬ 
struction. The duration of the pathologic process would be comparatively 
short and commensurate with the principles of normal tissue and vascular repair. 
Such a pathologic process can explain many of the unanswered questions regard¬ 
ing early urinary retention following abdominoperineal rectosigmoidectomy. 

1S18 Medical Arts Bldg., Philadelphia 2, Pa. 
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VESICO-INTESTINAL FISTULAS: REPORT OF TWO CASES OF 

FISTULA BETWEEN THE BLADDER AND LARGE INTESTINE 

CURED WITHOUT PRELIMINARY DIVERSION OF THE FECAL 

STREAM! 

JOHN K. ORMOND 

From the Henry Ford Hospital, Detroit, Mich. 

Vesico-intestinal fistulas are of four kinds: 1) congenital (cloaca); 2) neoplastic 
(ulceration of intestinal carcinoma into the bladder, or vice versa); 3) inflam¬ 
matory (diverticulitis, tuberculosis, etc.); 4) traumatic (fracture of pelvis, gun¬ 
shots—operative accidents). 

The records of the Henry Ford Hospital list 22 cases. Of these none were 
congenital; 11 were neoplastic; 8 were inflammatory; and 3 traumatic. 

The treatment of congenital abnormalities is always difficult and time-con¬ 
suming, and treatment of neoplastic fistulas discouraging and usually hopeless. 
The traumatic fistulas are the easiest to remedy; they sometimes heal sponta¬ 
neously; and the inflammatoiy type presents the most interesting problems. 

Inflammatory fistulas may not cause enough trouble to warrant operation. 
I have 1 patient, a woman, who has been under my observation for several years, 
who has a small vesico-intestinal fistula and occasionally passes gas, small seeds 
or small fecal particles with the urine. In spite of a mild chronic bladder in¬ 
fection she has so little inconvenience that she wants nothing done. 

When repair of an inflammatory fistula becomes desirable, past experience has 
shown the advisability of a preliminary colostomy to permit subsidence of the 
inflammatory reaction in the bowel. This has reduced mortality and the in¬ 
cidence of recurrence. 

There is a difference of opinion as to the preferred location of this colostomy; 
C. W. Mayo, for example, advises that it be made in the left lower quadrant; 
others advise a transverse colostomy high in the upper right quadrant. We 
favor the latter, since it leaves a clean field in the lower abdomen for the second 
operation. 

With the advent of the newer drugs and other methods of treating and steriliz¬ 
ing the bowel, it seems possible that in selected cases, preliminary colostomy may 
be dispensed with. 

I wish to present to you today, 2 instances in which vesico-intestinal fistulas 
have been cured by operation without diverting the fecal stream. One of these 
was traumatic in origin and most of that type do not require preliminary co¬ 
lostomy, but I am reporting it here because it presents other aspects of interest. 
The second case was of inflammatory origin. 

On January 9, 1945 H. A. R., Henry Ford Hospital No. 432251, aged 73, was 
operated on for early carcinoma of the prostate, a radical perineal prostato- 
seminal vesiculectomy being done. Unfortunately in the course of the operation, 
the rectum was entered and a rectovesical fistula resulted. 

^ Read at annual meeting, American Association of Genito-Urinarv Surgeons. Skvton. 
Pa., May 12,1948. 
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The patient was very dissatisfied with his condition and wished that an attempt 
at repair be made before he returned home, so on March 27,1945, seventy-seven 
days after the original operation, such an attempt was made, with the assistance 
and advice of Dr. Lawrence Fallis of the general surgical staff of our hospital. 
The plan of operation was essentially that devised by Drs. Hugh Young and 
Harvey Stone. Incision was made at the mucocutaneous junction of the anus 
and the mucous membrane of the rectum dissected up to, around, and above the 
fistula. Then the old perineal incision was reopened and the fistulous tract 
exposed and cut across. The opening into the bladder was inverted by means 
of catgut sutures. The rectal mucous membrane was then drawn down and cut 
off above the fistulous opening, and sutured to the anal skin margin. An effort 
was made to interpose muscle between the bladder and rectum, and a supra¬ 
pubic cystostomy was done. Possibly it would have been wiser to have made 
a preliminary colostomy. At any rate the operation was unsuccessful, the vesico¬ 
rectal fistula recurred or persisted, and he returned home with a cystostomy. 

Fifteen mouths later he returned to the hospital for another attempt at repair. 
The cystostomy was functioning satisfactorily. A colostomy was not done, but 
he was prepared by the use of a Miller-Abbot tube, a bowel cleansing program 
and the use of sulfasuccidine. 

After a few days of this regime, operation was performed in the following 
manner: Exposure was through the old perineal scar and was not difficult. There 
was no difficulty in finding the fistulous tract nor in cutting across it, thus sepa¬ 
rating the rectum from the bladder. We then had a small opening into the 
bladder slightly to the left of the midline in the line of the previous anastomosis 
between the urethra and bladder, and a much larger, irregular opening into the 
rectum. Neither was complicated by the presence of much scar or old inflam¬ 
matory tissue. The opening into the bladder was inverted and reinverted ivith 
chromic catgut sutures, by means of Young’s boomerang needle. Attention was 
then directed to the irregular tear in the rectum. The mucous membrane was 
closed with catgut Lembert sutures. Over this the muscular coat of the rectum 
was closed with interrupted silk sutures. Attempts were made to separate the 
two repaired areas as far as possible, and to interpose muscle tissue of the levator 
between them. Upon discharge 43 days postoperative, he was voiding normally 
and a few months later his urine was clear and there was no rectal leakage at all. 

I do not know how much is to be learned from this case, but I believe three 
things may be emphasized: first, that the time interval between fistula formation 
and attempt at repair should not be too short in order that time be given for 
disappearance of the immediate inflammatory reaction; second, that the bowel 
should be sterilized as nearly as possible; and third, that silk or other nonab¬ 
sorbable sutures should be used in the muscular wall of the bowel. 

I believe that our first attempt at repair was made too soon after operation, 
and failed primarily because of the presence of unresolved inflammation. 

Since this mishap we have prepared all our patients for radical perineal surgery 
by the use of sulfasuccidine or sulfathaladine and cleansing of the bowel. 

A few years ago, I had the opportunity to see another man injure the rectum 
in the course of a radical prostatectomy. He repaired the rectum at the time 
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of operation in the way I described—catgut for the mucous membrane and silk 
for the rectal musculature—^and the healing in that instance was almost per 
primam—^there was no rectal leakage at all. Recently, in performing a seminal 
vesiculectomy, I again had the misfortune to injure the rectum. I repaired it 
as described above and the wound healed with no rectal leakage. 

The second case I wish to present is of a different nature. R. G., Henry Ford 
Hospital No. 509978, a 62 year old woman complaining of passing gas and food 
particles in the urine, was found to have a vesicosigmoidal fistula. Eleven days 
after admission, following preparation ndth penicillin and sulfacetamide, oper¬ 
ation was performed, with the assistance and advice of Dr. Lawrence Fallis. A 
midline lower abdominal incision was made and the peritoneum opened. A loop 
of small bowel was found adherent to the posterior surface of the bladder, and 
the sigmoid was densely adherent to the left posterolateral wall of the bladder 
and the bowel wall at this point seemed considerably thickened. However, it 
was fairly readily mobilized and more detailed examination showed a diver¬ 
ticulum of the sigmoid attached to the bladder at the site of the fistula, for when 
it was dissected free the perforation was found. The bladder was opened and 
the indurated thickened area, evidently the site of the fistula, was excised and 
the bladder wall repaired about a Pezzer catheter. The diverticulum of the 
sigmoid was partially excised, and the sigmoidal defect brought about by this, 
closed with Lembert sutures. The anterior peritoneum was then closed in such 
a way as to extraperitonealize the sutured portion of the sigmoid. A drain was 
placed to the peritonemn at this point and an antiseptic pack was inserted down 
to the extraperitonealized portion of the sigmoid. A Miller-Abbott tube was 
passed in the operating room and allowed to remain in place for 5 days. The 
postoperative course was uneventful. Three and one-half weeks after operation 
the suprapubic wound was healed, she was voiding normally, and the urine was 
clear. Ten months later she remains well. 

I bring this case to your attention because it seems possible that our newer 
methods of treatment of the bowel may, in selected instances, make it possible 
to cure vesico-intestinal fistulas of inflammatory origin, without preliminary co¬ 
lostomy, and thus shorten by a considerable period the necessary hospitalization 
and disability. In this connection I am privileged to cite a recent case of Drs. 
William Wishard and Willis Gatch of Indianapolis. They found a vesicosig¬ 
moidal fistula, and after preparation of the bowel by cleansing and antisepsis, 
operated without preliminary colostomy. In this case a portion of the sigmoid 
was resected and an anastomosis was done, and the patient, a woman of 75 years, 
did well. 

This procedure would not be applicable in cases where there is extensive in¬ 
flammatory reaction in the bowel, and I am not advocating the 1-stage operation 
for all or most cases of fistula due to diverticulitis. It is probably applicable in 
only selected cases where the inflamed area of bowel can all be removed, or where 
it can be mobilized sufficiently to be extraperitonealized. It is very important 
also that only healthy bowel come in contact with the bladder if recurrence is 
to be prevented. 
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The problems relating to the female urethra have fascinated urologists, 
embryologists, and pathologists for many years. No attempt will be made to 
review the copious references on this subject. The excellent articles by Deter 
et al.-, Van Duzen^, Folsom and O^Brien^*®, Huffman®, Johnson^, and Evatt® 
have covered adequately the recent as well as the old literature. The pre- 
ponderence of opinion as expressed by Renner®, Folsom*®, Young**, Huffman®, 
Korenchevsky*2, Johnson^, Beneventi*®, and others**’*®'*®-*^-*®'*®, is to the 
effect that there are periurethral glands in the posterior urethra which often 
become infected and occasionally undergo hyperplasia. A contrary view is 
held by Cabot®®, MacKenzie et al.®*’®®, and Thompson®®. Many writers have 

^ Read at annual meeting, American Urological Association, Boston, Mass., May 20, 
1948. 
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side-stepped the issue of the existence of true mucus-secreting acini in the 
posterior urethra and whether or not these should be designated "female pros¬ 
tate”. However, these men do recognize that the posterior urethra is a fre¬ 
quent source of urological complaint and have contributed much to its clinical 

study25 . 26 , 27 , 28 . 29 . 30_ 

During 6 years of urological practice, one of us (N.B.P.) has been especially 
interested in the urethral syndrome in women. A total of 603 nonconsecutive 
private patients has been followed sufficiently to compile the data for this paper. 

SYMPTOM COMPLEX 

The urethral syndrome is protean in its manifestations and frequently flares 
up following pregnancy, a surgical procedure, or an illness which confines the 


Table 1. Symploms of 603 patients 


SVUPTQII 

CASES 

PER CENT 

Bladder discomfort. 

582 

96.5 

Referred pain. 

362 

60.0 

Frequencj'. 

218 

36.1 

Burning. 

193 

32.0 

Urgency. 

171 

28.3 

Nocturia. 

151 

25.0 

Feeling of residual. 

56 

9.3 

Gross hematuria. 

52 

8.6 

Partial incontinence. 

1 46 

7.6 

Chills and fever. 

42 

6.9 

Urinary retention. 

36 

5.9 

Straining to urinate. 

33 

5.4 

Low' grade fever. 

24 

3.9 

Dyspareunia. 

14 

2.3 

Enuresis as child. 

13 

2.1 


1,993 complaints in 603 female patients. 


patient to bed. An analysis of the most common symptoms will be presented 
along vdth their relative incidence (table 1). 

Bladder discomfort affected over 95 per cent of the cases and was charac¬ 
terized by variations in severity from a mild, almost unnoticed change in the 
normal urinary act to an excruciating consciousness of the urinary bladder. 
The onset was violently sudden or perhaps insidiously gradual over a period of 

-* Campbell, M. F.: Congenital bladder neck obstruction. South. M. J., 41; 99-107,1948. 
2' Herbst, R. H. and Merricks, J. W.: Chronic primary diseases of lower female urinary 
tract. Med. Clinics North America, 26; 245-269,1941. 

2« Beach, E. W.: Some observations of the female urethra. Tirol. & Cutan. Rev., 38: 
545-549, 1934. 

22 Hawley, H. C.: The female urethra and its relation to upper urinary tract infection. 
Proc. Roy. Soc. Med., 39; 741-748,1946. 

28 Everett, H. S.: Urology in the female. Am. J. Surg., 52: 521-659,1941. 

22 Spence, H. M. and Moore, H.: The female urethra in childhood. Texas State J. Med.. 
36: 234-238, 1939. ’ 

^''Roen, P. R. and Stept, R. R.: Urethritis in girls. Am. J. Dis. Child., 72: 529-535, 
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weelcs, months, or even years*'. There often was improvement after an attack 
BO that an individual was normal in between these episodes of “cystitis”, “gravel”, 
or “nervous bladder.” In a high percentage of oases there was a history of 
one or more previous episodes of bladder discomfort. 

Referred pain (GO per cent incidence) was an important though poorly ap¬ 
preciated factor in bringing the patient to the doctor.'"’This usually 
was a dull, indefinite suprapubic ache or pain in one or both groins, thighs, hips, 
loins, lumbosacral or sacroiliac areas. Occasionally it was severe, cramp-like, 
and alternated with knifelike cutting pains that radiated and simulated ureteral 
colic. When these colicky pains became bilateral, it simplified the diagnosis, 
for bilateral ureteral stones passing simultaneously are very rare indeed. Unilat¬ 
eral referred pain can be mistaken (and too often is) for intestinal or appendiceal; 
ureteral or renal; ovarian, tubal or uterine involvement. In this series 179 
patients had backache, and appro.vimately 80 per cent were diagnosed and 
relieved by urethral soundings plus digital massage of the piriformis muscle 
groups when pelvic myalgia also was present. Therefore, calibration of the 
urethra is essential in the differential diagnosis when pelvic pain or backache 
is present. As Folsom" put it so aptly: “Any pain within 2 feet of the female 
urethra which does not seem to be adequately accounted for by some definite 
pathology, should be suspected of being due to the urethra.” 

Frequency of urination was complained of by over 36 per cent of 603 pa¬ 
tients. This frequency varied from a slight increase in the number of day 
voidings to almost constant going to and from the toilet. There often was 
associated strangury. A burning, aching pain during or following urination 
accounted for 1 out of 3 patients’ symptoms. This dysuria usually was in direct 
ratio to the severity of the pathological process, though occasionally it was out 
of all proportion to the findings. Conversely, dysuria was a minimal or absent 
complaint in a few of the most severe cases. 

Urgency of urination affected 28 per cent of the cases studied, and occasionally 
was severe enough to produce incontinence, so that the patient often mentioned 
shyly that she had a “weak bladder.” This is in contradistinction to effort 
incontinence which usually is due to cystocele, though, of course, both can and 
often do co-exist. Varying degrees of nocturia were noted in 1 out of 4 of the 
603 patients. Only 9 per cent of the women complained of a feeling of residual 
urine after voiding, and as often as not, there was no appreciable residual found. 
In the cases carrying the greatest amounts of residual, the patients often were 
surprised to find that they were not emptying their overworked bladders. 
Partial incontinence was obvious in 46 or 7.6 per cent of the cases. In about half 
of these, residual urine was the cause, while in the others inflammation, polyps, 
or bladder neck contractures accounted for this distressing symptom. 

In 8.6 per cent of this series gross hematuria, usually painful, was the chief 
complaint. Only lower urinary tract hematuria is included. Thirty-five cases 


>' Addison, O.: Congenital obstruction of female urethra. Arch. Dia. of Childhood, 7: 
25-28,1932. 

” Folsom, A. I. and Alexander, J. C.: Referred pain from the female urethra. J. Urol., 
31:731-739,1934. 
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(5.9 per cent) had complete urinary retention, either acute or chronic. The 
youngest was a 2 year old white girl (case 2) with recurrent retention of 6 months’ 
duration. The oldest was a 56 year old woman who had catheterized herself 
intermittently for 20 years. 

Chills with high temperature (102-105 F.) was the initial finding in 42 cases 
(7 per cent). Complete urological investigation revealed only urethral and/or 
bladder neck disease in these women or female children as the etiological factor. 
Urethral soxmding, antibiotics, and chemotherapy relieved the chills and fever. 
Occasionally, in chronic relapsing cases, upper urinary tract changes existed as 
demonstrated by x-ray and culture. However, most authorities consider these 
the unfortunate sequelae and not the cause of the lower urinary tract involve¬ 
ment. 

Low grade fever in 24 women (4 per cent) previously had been diagnosed as 
fever of unknown origin. Often repeated elaborate laboratory tests and physical 
examinations had been done. A diagnosis of brucellosis, pulmonary tuberculosis, 
or foci of infection had been made without sufficient data. Four of these cases 
were in children in whom numerous urinalyses were reported negative, and thus 
the entire urinary tract was dismissed as a possible source of trouble. As 
CampbelP^' Stevens^^, Spence*®' Caulk*®,and others ®®' have demonstrated, 
regular passage of sounds through the urethra will cure these cases. 

Straining to urinate, or increased difficulty in voidmg was found in only 33 
patients (5.4 per cent). This was a rather difficult symptom to evaluate, how¬ 
ever, and one that many women neglected to mention in their histories, even 
though bladder trabeculations were present. 

Dyspareunia was an infrequently recorded symptom. Only 14 women (2.3 
per cent) confessed to painful coitus, though varying degrees of aversion, lack of 
orgasm, or real pain must be far more frequent than these data would indicate, 
A scarred, tender, inflamed urethra logically would be painful on intercourse, 
located as it is in the apex of the anterior vaginal vault. Frigidity surveys by 
gynecologists seldom take into consideration any possible urethral disease. 
With a sound in the urethra the pain produced by vaginal palpation of the in¬ 
strument often will duplicate the vague indefinite discomfort that most women 
(and practically all gynecologists) associate with uterine malpositions or ovarian 
diseases. It is possible to relieve or cure these cases of dyspareunia rather easily 
by treating the urethra, to the great appreciation of both husband and wife. 

In only 13 instances (2.6 per cent) were the patients able to remember child¬ 
hood urinary difficulties, i.e. pyelitis or enuresis. Doubtlessly this figure is far 
too low, because memories of early trouble are easily forgotten and the diagnosis 
often incorrect. However, a history of retention, kidney infections, of bed¬ 
wetting is of positive value. 

Unfortunately, no data were kept regarding urinary tract involvements 

Campbell, M. F.: Pediatric Urology. New York: Macmillan, 1937, vol. I, chapter 3. 

Stevens, W. E.: Congenital obstructions of the female urethra. J.A.M.A., 106: 89- 
92, 1936. 

"Walker-Smith, A. B.; Disorders of micturition in the female. M. J. Australia, 2:516- 
519,1946. 
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during pregnancy. It is believed, however, that there is a direct parallel be¬ 
tween the pyelonephritis of pregnancy and the presence of urethral lesions. 

FINDINGS 

Panendoscopy vas done in all cases and there was pathological narrowing 
of the urethra in a total of 263, or better than 43 per cent, of these cases (table 2). 
Eighty-one women had urethral strictures, as judged by calibration of the urethra 
with acom-tipped bougies. A diagnosis of stricture was made in every case in 
which the urethra would not permit passage of a 20 F. instrument. A diagnosis 
of stenosis of the urethra (I3S oases) was made when a narrowing of the entire 
urethra was found to a size 20 F. sound. There were 47 cases in which the 
urethral narrowing was conhned to the distal segment of the urethra. After a 
meatotomy, the urethral lumen often was calibrated as normal. 

Pen-urethritis was rather marked in 130 instances. It was found in almost 
every case of urethral or meatal stricture. In about 1 out of 3 of these cases of 


Table 2. Cltmcal diagnoses in 60S patients 


Meatal stricture 

47 

Urethral stricture 

81 

Urethral stenosis 

135 

Penurethntis 

130 

Urethral diverticulum 

S8 

Urethral granulations 

145 

Urethral polyps 

215 

Urethral enfolds 

53 

Folsom female prostate 

10 

Trabeculations of bladder 

9 

Bladder diverticulum 

2 

Bladder neck contracture 

42 

Hesidual urine 

26 


peri-urethritis, de6nite evidence was found of urethral diverticulum in various 
stages of development. However, with periodic passage of sounds only 2 cases 
required diverticulectomy. 

Granulations of the urethra were found in 145 women, and 215 had polyps. 
“Enfolds” is a term coined” to designate the intraurethral bulging of the 
lateral and anterior walls of the urethra, usually most pronounced in the pos¬ 
terior portion. These enfolds were thought to be the cause of obstructing 
symptoms m 53 instances In 10 cases these urethral bulgings were de6nite 
enough clinically to diagnose the case as a “Folsom female prostate.” 

In 9 cases there were gross trabeculations with cellule formation, and in 2 
cases cystograms demonstrated well developed bladder diverticula. 

In 42 cases a well formed median bar, or bladder neck contracture was seen 
cystoscopically. Nine of these w'ere in female infants or children and were 
considered to be congenital. Residual urine was found in 26 cases and varied 
from 1 to 27 ounces Almost invariably when the residual urine amounted to 
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more than three ounces, the patients had developed frequency, nocturia, and/or 
infection as a presenting symptom (tables 3 and 4). 

Table 3. Etiological classification of urethral syndrome 

1. Urethral obstruction 

a. Meatal stricture 

b. Urethral stricture 

c. Urethral stenosis 

d. Urethral granulations 

e. Peri-urethral glandular hyperplasia (enfolds) 

f. Urethral tumors 

1. Polyps 

2. Caruncle 

3. Carcinoma 

g. Urethral diverticulum 
2- Bladder neck obstruction 

a. Congenital 

b. Traumatic 

c. Inflammatory 

d. Post-irradiational 

e. Bladder neck tumors 

3. Neurological involvement 

a. Central nervous system lesion 

b. Peripheral nerve lesion 

4. Combination of above 


Table 4. Ages of 603 patients 


AGE CBOOTS (IN YEAES) 

CASES 

4 mo.-12 mo. 

2 

1-10 

9 

11-15 

2 

16-20 

30 

21-30 

111 

31-40 

162 

41-50 

135 

51-60 

63 

61-70 

29 

71-80 

17 

81—Up 

i 4 

Not recorded 

31 


TREATMENT 

In all of the 603 patients, office treatment was given a trial. If the individual 
responded to urethral dilations (up to 28-31 F.), instillations, sulfonamides, and 
sedation, then gradually treatments were spaced farther apart. Occasionally 
endoscopic application of 5-20 per cent silver nitrate was helpful when other 
local measures failed. Endoscopy was repeated in every instance before the 
patient was discharged. 

Those refractory to office treatment were re-examined with special attention 
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to the bladder neck and posterior urethra. If polyps were found and were not 
too numerous or too large, a gentle superficial fulguration of a small segment of 
urethra with a point-tipped electrode through the McCarthy panendoscope was 
done at 10-14 day intervals. Sixty-one patients were fulgurated one or more 
times in the office. Vigorous fulguration was not done, nor a wide area treated, 
because the secondaiy edema within 3-7 days produced difficulty in urinating 
and occasionally acute retention. (It is better to do too little than too much.) 
(See table 5.) 

Those cases which were resistant to office treatment and fulgurations, and 
persisted in carrying a residual of over 3 ounces were resected transurethrally. 
This procedure was carried out in the office under local anesthesia on 14 women 
who had contracted bladder necks. Eleven were cured promptly. It was 
simple to cut through the mucosa of the bladder neck and submucosal ridge with 
a quick short stroke that produced minimal discomfort to the patient. Usually 
this cut was made at 6 o’clock (posteriorly). In the tight contractures, it was 
amazing to see the entire bladder neck relax and spring open with only one or 
two outs. With a little experience one could tell if the procedure were sufficient 


Table 5. 1S7 Operative procedures in ISO cases 


OFFICE 1 

□OSPITAL , 


T.I7.F., 61 cases 

T.U.F., 13 cases 

Total: 74 cases 

T.U.R., 14 cases 

T.U.R., 49 Cases 

Total: 63 cases 

Total: 75 Cases 

Total: 62 cases (47 sections 
available for pathological 

I study) 

Total T.U. procedures, 137 


or if more cutting were required. Vaginal palpation of the urethrovesico- 
vaginal juncture obviated cutting into the vagina. Three of these 14 cases did 
not respond, and the patients were hospitalized for operation. 

In this series there were 62 hospital patients who had 65 operations. Thirteen 
of these were fulgurations and 49 were resections of the bladder neck and pos¬ 
terior urethra under spinal or pentothal anesthesia. Forty-seven cases had 
sufficient tissue available for histological study. The 9 infants and children 
were done under general anesthesia. 

CASE REPORTS 

Case 1. Mrs. M. W., a 24 year old white school teacher, was seen in consulta¬ 
tion because of severe colicky pain in the right lower abdomen and temperature of 
101 F. of several hours’ duration. On 3 occasions in the past she had e.xperieneed 
similar attacks. The first time, 4 years previously, in another state, she had 
negative cystoscopic and pyelographic studies, so that an appendectomy was 
done. A year later another episode of colickj’ pain, this time in the left lower 
abdomen, was accompanied by diarrhea. Again a negative report following 
cystoscopy and pyelograms led to an abdominal operation: the left ovarj’ was 
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resected and the uterus suspended. Six months later sj’^mptoms of right lower 
abdominal colicky pains, severe backache, and dysuria again led to cystoscopy 
and pyelograms: this time the right ovarj’- was resected and the right tube 
removed. Postoperatively a series of monthly ureteral dilations was carried out 
for 1 year with improvement of bladder symptoms, backache, and lower ab¬ 
dominal pains. When the present illness developed, treatments had been 
discontinued for 6 months. Excretory and retrograde urograms were normal 
in every respect. Panendoscopy revealed a urethra and meatus tight to a 16 
F. sound, and urethral granulations. A meatotomy was done and sounds that 
were passed reproduced the lower abdominal aching, the ureteral and renal 
colicky pains, and the suprapubic ache. Within a few hours of the first passage 
of sounds, her temperature reached 104.5 F. Urethral dilations for the past 
3 mar have been continued eveiy 3 to 4 weeks with complete relief of all symptoms 
for the first time in 4 j'-ears. 

Case 2. In 1942 a 2 year old white girl, C. T., a doctor’s daughter, had 3 
episodes of urinaiy difficulty, each culminating in retention. A complete survey 
was reported as negative 2 daj^s previous^ b}’^ a urologist in another city. When 
seen bj’’ me, the child was in retention, and catheterization jdelded 12 ounces of 
urine. Subsequently, she wasunable to urinate, so a catheter was left indwelling 
for 2 da 3 ’’s. Neurological consultation was negative. She urinated easily 
thereafter and was discharged. Within 3 weeks acute retention recurred. 
Again an indwelling catheter relieved her and allowed easj’’ urination for a few 
weeks. After this episode, the author suggested consultation. The child was 
taken to Duke Hospital, where Dr. John E. Dees fulgurated the bladder neck 
and advised uretlu-al dilations for several weeks. A 5 year follow-up has shown a 
complete cure. 

This case is reported to illustrate how a baffling problem of retention in a 2 
3 ’^ear old child was handled successfully by the third urologist to see the patient. 
The author obviously neglected to re-examine the bladder and urethra and 
therebj’’ missed a chance to obtain a dramatic cure bj’’ a simple procedure. 

Case 3. Miss M. G., a 48 year old white spinster, developed cord changes 
from pernicious anemia of 20 years’ duration. Neurological examination re¬ 
vealed marked spastic ataxia, exaggerated reflexes, and hypertonicity. Panendo- 
scop 3 ^ showed 5 ounces residual; a coarsely trabeculated, chronically inflamed 
bladder, marked collarette enfolding of the bladder neck into the posterior 
m-ethra and a contracted bladder neck. Three grams of tissue were removed at 
transurethral resection. On follow-up examination, the bladder emptied to less 
than 10 cc, and urination was about normal. 

This case illustrates a combination of central nervous sj’^stem involvement, 
perhaps peripheral nerve damage, and urethral changes that produced a mild 
degree of bladder failure. Operation corrected only the urethral and bladder 
neck factors yet allowed the bladder to compensate bj'^ reason of better sphincter- 
detrusor muscle balance. 
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PATHOLOGY 

Tissue from 47 resected cases was available for study. Grossly the weight 
of the specimens varied from 0.5 gm. to 3.5 gm. 

When possible, all available pieces of tissue were sectioned, but no serial 
sections were made from the bloeks. Had this been done, more true peri¬ 
urethral mucus-secreting glands undoubtedly would have been found, and the 
per cent of line 7 of table 0 would have been raised appreciabI 3 ^ 

Most of the urethras Avere lined by a squamous rather than a transitional 
typo of epithelium (3:1), and erosions or superficial ulcerations occurred in 81 
per cent of the cases. The submucosa Avas not entirely free of infiammatoiy 
reaction in anj’ of our cases, AA-hieh is contrary to the findings of other investiga¬ 
tors^ The inflammatory cells Avere mostly lymphocytes and plasma cells 
with a scattering of eosinophiles and neutrophiles. Definite lymphoid follicles 


Table 6. Histological findings in, 47 iransurcihral resections 

Epithelinl lining of urethrnl mucosa . 1 

fTransitional—26% 

< Squamous—74% 

[Eroded or ulcerated—81% 

Submucosiil inflammation 

1 [MiId-21% 

<.Modcratc—19% 

1 [severe—30% 

Lymphoid nodules . I 

49% 

Submucosal edema and hjperemia | 

i 85% 

Fibromuscular h>perplasia | 

40% 

Presence of Prunn’s nests or glands | 

74%, 

Periurethral glands (true prostatic) | 

hVith concretion— 10.6% (5) 
\Without concretion—14,8% (7) 


Avere found in half of the cases and AA-ere so prominent in G that the histologic 
diagnosis of follicular urethi'itis AA'as made. Submucosal edema and hyperemia 
AA'cre associated Avith the inflammatorj' reaction in 85 per cent of the cases, 
whereas fibromuscular hyperplasia AA'as marked in onlj' 40 per cent. 

A most strildng histological finding AA'as the frequencj' of the presence of 
subepithelial cell groups commonly knoAA-n as Brunn’s nests. These Avere found 
in the superficial portion of the submucosa close to the epithelial lining of the 
urethra. All AA’ere composed of solid masses of transitional or squamous epi¬ 
thelial cells, many of Avhich shoAA'ed central cj^stic degeneration. IIoAA’eA'er, the 
resulting gland-like spaces Averc lined by layei-s of transitional or squamous 
epithelium A\'ith perhaps a single laj-er of columnar epithelial cells around the 
lumen. These have been called prostatic glands bj' some obseivers'® and liaA'e 
been photographed as such. HoAA'CA'cr, their histologic apjAcarance is identical 
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Fig. 1. upper left, A large hyperplastic Ij'mphoid follicle bulging into lumen and 
covered b3^ eroded transitional epithelium of urethra. 8 , upper right, Similar Ijmiphoid 
follicle deeper in submucosa with a well developed germinal center and surrounded by 
Brunn’s glands. S, lower left. In center of section is a large group of mucus-secreting acini 
lined bj' laj'ers of columnar epithelium and identical histologically with male prostatic 
glands. 4) lower right. Beneath hj’perplastic squamous epithelium of urethra are numerous 
Brunn’s nests, also composed of squamous epithelium and undergoing central cystic degen¬ 
eration. 
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with the Bnmn’s glands seen in cystitis cystica and ureteritis cystica’®, and we 
agree \vith MacKenzie’* that they are due to vacuolization and cystic degenera¬ 
tion of the Brunn’s cell nests as a result of the inflammation and fibrosis in the 
submucosa of the urethra. Their presence in tissue sections warrants the his¬ 
tological diagnosis of urethritis cystica. 

In 12 cases, we found what we believe to be true mucus-secreting acini in 
association with Brunn’s glands. The former were found deeper in the sub¬ 
mucosa, frequently in fibromuscular tissue. They were lined by one or more 
layers of columnar epithelium. The lumina contained either pale pink-staining 
material resembling mucus or deep reddish brown concretions. Histologically, 
these glands resembled those of the male prostate so strikingly that the tissue 
was identified as prostate by several qualified, unsuspecting pathologists. (See 
figure 1.) 

We believe that true prostatic glands do occur in some female urethras but 
are far from an universal finding in obstructive lesions. There was absolutely 
no correlation between the histological presence of these prostatic glands and 
the severity of the clinical symptoms. 

SUMMAET 

The symptomatology of the urethral syndrome is protean in its manifesta¬ 
tions. 

Urethral pain can be referred to the pelvic organs, loins or legs, lumbar, renal, 
or ureteral areas. 

Urethral obstructive symptoms in the female may mimic prostatism in the 
male. 

Polyps, granulations, strictures, or enfolding collarettes of the posterior 
urethra may be responsible for the symptoms. 

These symptoms usually respond to methral soundings, instillations, fulgura- 
tions, or occasionally resections of the posterior urethra and bladder neck. 

Transmethral fulguration was done in the office on 64 oases. It is a safe 
procedure which gives good results when the above mentioned methods have 
failed. 

Transurethral resection was done in the oflice on 14 oases with 11 cures. It 
is an easy safe procedure when properly done. 

Resistant cases should be resected transurethrally in the hospital and tissue 
removed for section. 

In our series of 47 resected cases, in which tissue was available for study, 25 
per cent showed true prostatic gliinds. 

There was absolutely no correlation between the histological picture and the 
clinical history or findings. 

A thorough appreciation of the urethral syndrome will help diagnose and 
relieve or cure many so-called “neurotic” women. 

Hermann Professional Bldg., Houston 6, Texas. 

” Friedman. N. B. and Ash. J. E.: Atlas of Genitourinary Pathology, Washington, D. C., 
1916, p. 100. 
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DISCUSSION 

Dr. Harry M. Spence (Dallas, Texas); I rise to go along with, my fellow 
countryman, Dr. Powell, who has beautifully brought to our attention a subject 
the practical importance of which is still not generally recognized. 

After exposure to an adequate urological training, I, in company with all such 
newly-graduated residents, felt myself a surgical virtuoso adept at removing 
the prostate by all then-known methods. If I thought of the female urethra at 
all, it was as a channel to be traversed as rapidly as possible with a large Brown- 
Buerger cystoscope to investigate the bladder proper and the upper tract. 

On entering practice, however, I was not deluged with prospective candidates 
for prostatectomy, but I was plagued by innumerable women with the syndrome 
of marked bladder symptoms, with normal urinalysis, or by recurrent cystitis 
for which I could find no cause. 

I then fortunately came across Dr. John Ormond’s classic paper entitled “Non- 
Purulent Urethritis in Women,” in the Journal of Urology, May 1935. This 
solved many of my problems, and subsequent experience with the female urethra 
makes me in hearty accord with Dr. Powell; 

It has been alleged that some have become over-enthusiastic in treating 
the female urethra, “hipped” on the subject, so to speak. This is entirely 
possible, just as it is potentially possible to abuse the use of prostatic massage, 
testosterone therapy, nephropexy, and so forth, all of which are valuable if 
properly used. 

Suspecting, visualizing, treating, and getting results in diseases of the female 
urethra constitute a sound procedure. 

For properly visualizing the female urethra and bladder neck, the panendo¬ 
scope is superb, but the No. 16 Brown-Buerger concave (not convex) sheath, 
is likewise suitable if pulled down into the urethra. 

Most cases respond to progressive dilatation at weekly intervals with the 
standard male sounds. Some require fulguration of granular areas and polypoid 
masses. Resection proper I have reserved for those with obstructive symptoms 
and demonstrable trabeculation of the bladder wall. I have never done a female 
bladder neck resection in the office. 

Finally, granular urthritis occurs in childhood and many cases of common, 
persistent enuresis have been cured by conscientious and systematic urethral 
dilatation after psychogenic factors have been excluded or psychotherapy has 
been tried and found wanting. 

Dr. Charles Phjrre Math:^ (San Francisco, Calif.): The Drs. Powell have 
just presented us with a most valuable contribution relating their wide experience 
in the clinicopathological study of the female urethra in 603 patients. They 
have emphasized the importance of using the panendoscope that permits one to 
uncover infectious lesions of the posterior urethra and vesical neck; infected 
mucous glands, polypi, etc., as well as obstructive lesions such as median bar, 
bladder neck contracture, and urethral stricture. 
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They have clearly demonstrated that, in many instances, urinary symptoms, 
referred pain, and overshadowing general symptoms are relieved by rather simple 
treatment consisting of dilatation of the urethra with sounds, topical instillations, 
destruction of the infected glandular structures by electrocoagulation, etc. 

In the light of Dr. Lloyd Kindall’s communication on allergy, one should 
consider this entity in the diagnosis and treatment of diseases of the female 
urethra. 

Drs. Powell do not hesitate to employ resection of infected and obstructing 
tissue, particularly in those cases complicated by urinaiy retention. In addition 
to the female prostate, the obstructing contracting median bar and neurogenic 
bladder neck, I ivish to call attention to a clinical entity which, in the female, 
unquestionably has been observed but sometimes misinterpreted; viz., hyper¬ 
trophy of the vesical neck. I have seen a number of such cases presenting 
varying degrees of urinary retention due to hypertrophy of the muscle maldng 
up the vesical neck, in which there was no neurogenic disease. It is precisely 
the same pathological condition that was described by Marion in 1927, as con¬ 
genital hypertrophy of the vesical neck, occurring in males. 

A striking example of this disabling pathological condition was a female, aged 
62, who, over a period of years, experienced increased difficulty in urination, 
culminating in complete urinary retention requiring intermittent catheterization. 
The obstructing hypertrophied vesical neck was resected in two sittings. Five 
grams of tissue were removed from all four quadrants, and pathological examina¬ 
tion revealed hypertrophy of the bladder neck musculature. The patient is 
now able to empty her bladder completely. 

The Drs. Powell have pointed out that simple lesions so common in the female 
urethra are often mistaken for pathological conditions in the uterus and adne.xa, 
and in other abdominal organs. They are also confused with other diseases 
of the kidneys, ureters, and bladder. On the other hand, the infected mucous 
acini polypi and enfolding collarettes that one encounters in studying the vesical 
neck and posterior urethra vith the cysto-urethroscope may point to trouble in 
the upper minary tract. 

We have repeatedly seen these glands about the bladder neck in patients 
presenting lesions of the kidney and ureter, such as pyelonephritis, ureteritis, 
ureteral stricture, nephrolithiasis, renal ptosis and torsion, hydronephrosis, 
renal tuberculosis, etc. In my opinion, the presence of these infective glandular 
lesions calls for a complete study of the kidneys and ureter because, in some 
instances, infection comes from above and the inflammatory tumor is secondary 
to pathological processes in the kidneys and ureter. 

The Drs. Powell are to be congratulated on their timely contribution. Many 
urologists, in their zeal to uncover obscure diseases of the kidney and ureter, 
overlook lesions in the vesical neck and posterior urethra which are easily 
detected by employing the panendoseope and respond so readily to simple 
treatment. 

Dn. Nohbohne B. Powell (Houston, Te.xns): I wish to thank Dr. Mathfi 
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and Dr. Spence for their kind remarks. I realized I might get “stepped on” a 
little bit by advocating transurethral bladder neck fulgurations and resections in 
the oflBce. The office procedures often \\ill require more than one operation in 
order to get the desired results. 

The first attempt in the office was on a patient whose bladder neck had been 
resected in the hospital, and subsequently her symptoms were worse than prior 
to the operation. I had to do something and to my surprise and delight found 
that I could resect her bladder neck as described and the result was perfect. 

I should lilce to review the pathological process. I think it is interesting. 

(Dr. Powell read the section on the pathology, from the end of his paper.) 
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RETROPUBIC PROSTATECTOMY EARLY TECHNICAL DIFFICUL¬ 
TIES, REPORT OF REMOVAL OF GLVNT PROSTATE* 

SAMUEL k BACON 

From the Department of Surgcnj (Urology), Unaetsilij of Southern California School of 
Medicine, Los Angeles 

The most useful puipose of retropubic piostatectomy is foi complete excision 
of large or medium adenomatous hyperplasia, but this extiavesical technique has 
been efficiently applied to all types of piostatic obstruction 

In this retiopubic operation ceitain surgical difficulties and postopeiatne 
sequelae are minimized, uhile otheis aie completely eliminated Honever, the 
urologist must apply his fhoiotigh laioulcdge of anatomy and surgery The 
surgical aspects of letiopubic prostatectomy have been desciibed, but are w oithy 
of repetition and a rcvieu is given of the opeiation and useful technicalities v Inch 
have since been developed 

Follow mg anesthesia the bladdei is lavaged and emptied Stalling just below 
the upper margin of the symphysis pubis, a longitudinal incision is made and 
developed to the retropubic space which is exposed by retiaction Prominent 
veins m the capsular aiea are underrun (with Milhn’s boomerang or a plain 
curved needle and ohiomic catgut No 1) and ligated Gently and lightly', gauze 
IS packed into each lateial lecess of the piostate 

Using a scalpel, a short transverse incision is made 1 cm distal to the bladder 
neck through both capsules down to the piostate The anterolateral plane of 
cleavage betw cen the false capsule and adenoma is obtained by' dissection with 
closed curved scissois The piostate is enucleated from its apex by' digital 
manipulation, turned upward through the capsulai incision, grasped with a 
tenaculum, and remo\ ed undei direct vision Hemostasis is obtained by point 
fulguration 

After excising a posterioi section of tissue fiom the vesical neck, a uiethral 
catheter is introduced and guided into the bladder The capsule is closed, if 
possible m 2 layers, using chiomic No 1 catgut and the boomerang, and the 
abdominal w ound is repaired 

The significant pioblems m letropubic prostatectomy seem to be conteied in 
one or two phases of the execution of the opeiation Frequently the \enous 
plexus of Santoiini, and, rarely, an anomalous aitery in the superficial legion 
of the prostate may challenge the surgeon in his initial expeiience This problem 
of hemostasis is piomptly solved by judiciously utilizing ligation, clamping and 
fulguration 

When the retiopubic space has been made accessible for careful inspection, 
any veins supeificial to the prostatic capsule should be clamped with homoslats, 
divided with scissoi-s, and diatherraized thiough the instruments The endo- 
pelvic fascia and its x anable plexus of x eins m close apposition to the tnie capsule 

' Read at meeting of Xew Xork Soeietx of the American Urological Association, New 
York, N Y , MarcL 11, 104S. 
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of the prostate are revealed displacing the adipose tissue vith small sponges 
mounted on long forceps. 

Millin has abandoned ligation of the central and lateral leashes of veins in 
the capsular area because of the frequency of annoying bleeding due to puncture. 
He secures hemostasis after incision in the capsule by applying two special T- 
shaped angle forceps. In the absence of these instruments, it is advisable to 
ligate prominent veins above and below the line of incision into the capsule. 
In many cases, it will be found that not a single vein requires ligation. After 
cautious insertion of the ligatm-e needle, should it become evident that a vein 
has been punctured, the needle is slightly withdrawn and passed underneath the 
vessels. More frequently, rapid completion of the ligation will effect prompt 



Fig. 1. Cystogram revealing enormous hypertrophy of prostate, occupying almost entire 
pelvis, displacing bladder upward (Courtesy of H. Spencer Hoyt) 

hemostasis. Vessels encountered after incision in the capsule are grasped with 
Kocher forceps and fulgurated. Throughout the procedure an open-end suction 
is decidedly essential to keep the field of operation drj'’. 

After adenectomj’^ the vesical neck is palpated and inspected thoroughly. 
Good visualization of this significant area is mandatory in order that an adequate 
section of the posterior lip may be excised with a pair of scissors, and Millin’s 
“spreader,” U.S.A. retractor or Babcock forceps will facilitate this important 
step. Although resection of this wedge is accomplished easil}'' with a loop 
electrode, the use of the electrocautery, which devitalizes tissue, should be re¬ 
duced to a minimum. 

The following is a brief clinical histoiy of a patient who had a giant adenoma¬ 
tous prostate, weighing G02 gm., which was removed by the retropubic route. 
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This case has not been published and is now repoited through the courtesy of 
Dr. H. Spencer Hoyt. 


evsE REPORT 

The patient, aged 80, suffeied fiom complete retention of urine during the 
past 20 jmars and had intennitfently eatheterized himself. Examination re¬ 
vealed the prostate in the supiapubic aiea to be about the size of a 3i-4 months 
pregnancy. After 3 weeks of hematuiia. letropubic prostatectomy was carried 
out (figs. 1 and 2). Dr. Hoyt stated that ‘‘although this was my first retropubic 
operation, the degiee of exposure and ease of lemovmg this giant prostate 



'"rTPfami si l si * * *1 IiIo'iIiT 

Tig 2 Gross specimen of Slant prost-ate, neighing C02 gm , removed by retropubic 
technique. (Courtesj of H Spencer Hot t ) 

weighing 602 gm , by this route, -was highly giatifying.” The patient made a 
good recovery and has had an excellent functional result. 

SOMMARl 

Most useful puipose of retropubic prostatectomy is for complete excision of 
large or medium adenomatous prostatic hyperplasia. 

lietropubic prostatectomy affords increased comfoit during the comparatively 
short period of convalescence 

Methods of eliminating difficulties cncountcicd in the vascular area aic 
described. 

A previously unpublished case of giant prostate, weighing 602 gm., is described. 
16S0 N. Vine St.. Holbjwood 23. Calif. 
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EADICAL SURGERY IN PROSTATIC CARCINOMA" 

FRANCIS PATTON TWINEM and ALFONSO DAVALOS 

From Ihe Department of Urology, James Buchanan Brady Foundation, New York Hospital, 

New York, N. Y, 

The purpose of this paper is simple; it is to urge radical operation in suitable 
cases of early prostatic carcinoma. 

In the Journal of the American Medical Assodalion, March 7, 1942, p, 855, 
in reply to a question, it is stated: “It is the opinion among urologists that once 
the diagnosis of carcinoma of the prostate has been made, it is technically im¬ 
possible to do any sort of surgical procedure that would effect a cure. Once 
the diagnosis of carcinoma of the prostate has been definitely made, the condi¬ 
tion is no longer surgical.” We submit that this answer is not in accord with 
the facts. Radical operation is just as much indicated in suitable cases of 
carcinoma of the prostate as it is in suitable cases of carcinoma of the breast. 

We have heard urologists with large practices state that they have never seen 
in their practice a case of prostatic cancer which they considered early enough 
to justify radical operation. This, we believe, simply means that they do not 
look diligently enough or that, in reality, they do not wish to perform this 
operation. 

The word “radical” in the title of this paper is used in a general sense. Strictly 
speaking, we should distinguish the following types of perineal prostatectomy: 
1) conservative, in which the prostate is enucleated from its capsule; 2) subtotal, 
in which the prostate and its capsule are removed but the seminal vesicles are 
left in; 3) total, in which the prostate, prostatic capsule, seminal vesicles and 
the ampullae of the vasa are removed; 4) radical, in which all the structures 
mentioned in the third category are removed and also part of the vesical neck 
is excised. For the purposes of this paper, categories 2, 3 and 4 are all grouped 
as radical. The cases used as a basis for this presentation were operated upon 
by several members of our staff and various degrees of radicality were employed. 

In the light of recent evidence, cancer of the prostate is believed to be the 
most frequent type of internal malignancy found in the male. According to 
Moore and to Rich, prostatic carcinoma occurs in about 15 per cent of men 
beyond the age of 50 years. Professor Surraco of Montevideo, Uruguay, has 
done investigative work on this subject and gives, in a personal communication, 
the following as the incidence of carcinoma: 

/Ige Itutdenee of Prostahe Cancer 

50-59 45% 

60-69 55% 

70-79 70% 

80 and over almost 100% 

These 6gures are, of course, much higher than those usually ^ven. 

^ Read at annual meeting, American Urological Association, Boston, Mass., May 20, 
1948. 
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The U. S. Public Health Service gives the following incidence rate for pro¬ 
static cancer per 100,000 white population: 

Incidence (cases first dia 
Aze in the sludy yeorl 

45-54 9 

55-64 48 

65-74 200 

75 and over 336 

It is clear from the preceding tables that the incidence of prostatic cancer 
increases with advancing age. This, along with the increased life span at the 
present time and improved methods of diagnosis, probably account for the ap¬ 
parent increase in all forms of cancer in recent years. 

Taking into consideration that probably at least 1 out of 7 men past 50 years 
of age has prostatic cancer, it is clear that many of these cases progress very 
slowly; otherwise, extensive metastasis and death from this condition would 
be more frequent than they are. However, they are of such frequency that we 
should be spurred on to endeavor to extirpate this disease, whenever possible, 
in its early stages. 

Attention should be called to the fact that prostatic cancer, in about 75 per 
cent of cases, originates in the posterior lobe of the prostate, and that this lobe 
is not removed in any type of conservative prostatectomy; and it is not uncom¬ 
mon to find carcinoma in the posterior lobe or capsule some years after a con¬ 
servative type of prostatic operation. We have had a number of such cases in 
our department. 

What cases are suitable for radical removal? They should fulfill certain 
criteria; and this requires a particularly careful rectal examination. There 
should be no clinical evidence that the malignant process extends beyond the 
base of the seminal vesicles or into the membranous urethra. There should be 
no evidence of metastasis or extension beyond the capsule at any point. The 
serum acid phosphatase should be normal. The patient’s general physical 
condition should be at least fairly good so that he has a reasonable life expectancy. 

George G. Smith has advocated the radical removal of the prostate in cases 
in which it was quite certain that all the carcinoma could not be eradicated and 
felt that the patient’s subsequent course justified this procedure. 

With the presently available estrogenic substances, it is sometimes possible, 
by preliminary treatment, to render operable certain cases that would otherwise 
be considered inoperable. 

In the present study there were 144 cases of prostatic carcinoma subjected 
to total prostatectomy. These operations were performed by various members 
of our staff, both attending and resident, and included both private and ward 
cases. In many cases no follow-up could be secured. However, we were able 
to follow up 84 of these cases. 


MOETALITY 

As to operative mortality, there were 13 deaths in the 144 cases, 9 per cent. 
The larger number of these deaths occurred in the earlier cases so that in the 
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last 10 years there were only 3 operative deaths in 96 cases, a mortality rate of 
3.1 per cent. With careful technique and the use of modern antibiotics a mor¬ 
tality rate of about 3 per cent should be secured. 

Some of the patients in this series were operated upon primarily for relief of 
obstruction and did not fulfill the criteria for cases in which a cure could reason¬ 
ably be expected. Of the 84 cases with follow-ups, 36 did not fulfill the previously 
mentioned criteria while 48 did comply reasonably well with these criteria. 

Of the 36 not fulfilling the criteria of operability, 7 are now alive and 29 are 
dead. The average survival time of the 29 dead was 26 months. Of the 7 still 
alive, 6 were operated upon two or more years ago and their average survival 
time was 41 months. The average survival time for this entire group, excluding 
1 case done only 6 months ago, is 28J months (35 patients, 6 of whom are still 
alive). 

Of these 36 patients who would ordinarily be classed as inoperable, 31 were 
operated upon 3 or more years ago with 10 (32 per cent) 3 year survivals. Of 
18, operated upon 5 or more years ago, only 3 (17 per cent) survived 5 years and 
all of these died of carcinoma. Seven patients in this inoperable group are still 
alive at the following time (in months) postoperatively: 48,48,48,42,34,24, 6. 

Of the 48 patients fulfilling reasonably well the criteria for operability, 10 
are dead and 38 are still alive. The 10 dead survived an average of 34 months. 
Six of these died in less than 3 years, 3 of cardiovascular disease, one with carci¬ 
noma of the bladder and 2 with metastatic carcinoma. One died at 3 years 
with metastasis. Two died of carcinoma at 4 years and one died at 5 years 
with no evidence of cancer. 

Of the 38 patients in this group who are still alive only 5 have demonstrable 
carcinoma. Thus, of the 48 patients in this group, 10 are known to have shown 
subsequent evidence of metastasis or recurrence. Thirty-seven of the 48 were 
operated upon 3 or more years ago with 27 (73 per cent) 3 year survivals. Twen¬ 
ty-two of the 48 patients were operated upon 5 or more years ago with 12 (55 
per cent) 5 year survivals. 

The following table shows the survival time of these 5 year survivals: 

5 JM. 6 yn 7 yrs. S yrs 9 yrt JO yn. 

3 4 2 1 11 

TECHNIQUE 

Time permits only a brief description. We prefer the low curved incision, 
popularized by Belt, in which the fibers of the external anal sphincter are re¬ 
tracted anteriorly. The fibers of the median raphe are cut and the cleavage 
plan is followed along the longitudinal muscle fibers of the anterior rectal wall 
of the apex of the prostate. The fibers of the so-called “recto-urethralis” 
muscle are then pushed laterally or severed, and the levators well retracted 
laterally, exposing the fascia of Denonvilliers. The lateral aspects of the pros¬ 
tate are freed from surrounding tissue and the rectum is retracted well baokrvard 
away from the seminal vesicles. A transverse incision is then made into the 
urethra at the apex of the prostate and a Mnrklej' tractor inserted through the 
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tinence but he soon acquired complete and permanent urinary control. He 
left the hospital on the seventeenth postoperative day. Pathological examina¬ 
tion of the prostate revealed nodular hyperplasia with one small area of tubular 
carcinoma. This patient should have a complete cure of his malignant process. 
It is the type of case for which all of us should be on the lookout, for only in this 
way will prostatic carcinoma cease to take its inevitable toll. 

RESUME 

Cancer of the prostate is very common, occurring in at least one-seventh of 
all men past 50 years of age. 

Cancer usually begins in the posterior lobe of the prostate where its presence 
can be detected by rectal examination. Every man 45 or more years of age 
should be examined annually by a urologist so that early cases of prostatic 
carcinoma may be detected and treated at a time when there is a chance for 
radical cure. 

The incidence of prostatic cancer rises with advancing age. 

The criteria for operability in this disease are given. 

A series of 144 cases of prostatic cancer treated by radical surgery is reported 
vath detailed follow-up study of 84 cases. In the cases fulfilling the criteria for 
operabilit}'’, there were 55 per cent of 5 year survivals. 

The technique of the operation is briefly described. There should be a low 
mortality of about 3 per cent and a good functional result is to be expected in 
the great majority of cases. 

The value of orchiectomy and estrogens (including massive doses of stil- 
bestrol) is discussed. 

The significance of serum acid phosphatase determinations is outlined. 

A summary of an illustrative case is given. 

Total perineal prostatectomy is a rational surgical procedure and offers the 
only chance of cure in a condition otherwise certain to have a fatal outcome. 

901 Lexington Ave., New York 21, N. Y. 

525 E. 68th St., New York, N. Y. 
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DISCUSSION 

Dr. Clyde L. Deaiing (New Haven, Conn.): I wish to thank Drs. Twinem 
and Davalos for the privilege of reading an advance copy of their paper. They 
have presented a relatively large number of cases of cancer of the prostate which 
they have endeavored to cure by radical perineal prostatectomy. 

Sometimes large numbers are convincing. Jewett last week reported 221 cases 
so treated. The essayists, along with a few other urologists, are trying hard 
surgically to control prostatic cancer, while a larger number of surgeons are just 
treating this common cancer without regard tor complete control of it. 

The doctors have placed before you the criteria for radical operative pro¬ 
cedures, which I heartily endorse. Their statistics show that the 5-year control 
of the favorable operable cases is between SO per cent and 60 per cent, and for 
the so-called inoperable cases, 17 per cent. These figures are approximately the 
same as forother operators, but their statistics for the most part relate to patients 
who have been operated on less than 10 years. Many patients with cancer of 
the prostate live longer than 10 years without any treatment. Any statistics 
for control of prostatic cancer, to be of ultimate significance, should extend over 
at least a 10-year period after treatment is ended. 

Since radical prostatectomy can be applied to a relatively small number of 
patients, hormonal therapy is being widely used. The transformation of an in¬ 
operable case to an operable one by preoperative estrogenic treatment may be 
adaptable to a few cases. We cannot guarantee that hormonal therapy will cure 
any prostatic cancer. 

Our research embodying the heterologous growth of human prostatic cancer 
demonstrates pertinent facts: 1) that it is subject to a biochemical change in 
that it fails to produce the acid enzyme; 2) it becomes tolerant to estrogenic 
therapy; 3) the older it becomes, or the more generations it develops, the more 
independent it becomes, yet it does not change its morphology, and that is sig¬ 
nificant of a tremendous carcinomatous factor; and 4) the greatest effect from 
hormonal therapy should be anticipated from early treatment with large doses of 
estrogen. 

Clinically this is true, and we are stymied in our expectations to control cancer 
of the prostate by estrogenic administration. We must make some new 
advances. 

Perineal prostatic biopsies should be encouraged for all nodules in the prostate. 
Transurethral and suprapubic approaches fail to reach these areas, and needle 
biopsies are unsatisfactory in most clinics. The only sure control is total ex¬ 
cision wherever the cancer is limited to the prostate. 

Those who perform only transurethral resection cannot hope voluntarily to 
control cancer of the prostate, even if the ease is one which satisfies the criteria 
for radical prostatectomy. The suprapubic prostatic surgeon is not much better 
off, because most of the prostatic cancers begin in the posterior lobe. While 
the retropubic surgeon may succeed in a total removal of a cancerous prostate 
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occasionally, I would advise him to try the perineal route, as it lends itself to a 
more clearly defined dissection and a more readily made anastomosis of the 
urethra and bladder. Especially is this true when the whole bladder neck must 
be excised. The perineal route is the choice approach, and the technique can be 
accomplished without great effort. With modem chemotherapy one need not 
fear sepsis if the rectum should accidentally be opened. Sew up the rent and 
put in a rectal tube, and withhold food by mouth for a week. 

I do not wish to relax on the integrity of good surgical technique, because of 
the availabihty of antibiotics. We must improve our surgery and do it better 
than ever before. A little experience in perineal surgery will give the operator 
confidence in preserving the external sphincter of the bladder and the mainte¬ 
nance of urinary control; however, I wish to urge the writers to continue their 
attempts to do a complete excision of the prostatic cancer wherever, possible, 
xmtil some investigator can show cause of complete control by some other means. 
Those of you who are perfectionists with the rectoscope please lay those instru¬ 
ments aside when you meet a prostatic cancer which is operable. Use instead a 
scalpel and go to work in the perineum. 

(Slide) I want to show some slides of surgical specimens. This shows a nodule 
in the right lower corner of the section. Biopsy showed this was cancer and the 
total prostate was removed. 

(Slide) I have been looking for a long time for primary cancer in the middle 
lobe. This is the only one which I have been able to demonstrate. Most of the 
middle lobe is benign overgro-wth. There are, in the tip, carcinomatous changes. 

(Slide) This is a total prostatectomy with a small cancerous nodule in the 
anterior lobe. There is none in the posterior lobe. The lateral lobes are benign 
overgrowth. It was the firmness of the capsule of the gland that led us to do 
a total prostatectomy. Though the biopsy did not show it, we felt there was 
cancer in it. 

(Slide) This is another cross-section of a surgical specimen which shows cancer 
of the posterior and anterior lobes. 

(Slide) This is a large tumor which is mostly benign but is generally infiltrated 
with malignant areas of carcinoma. 

(Slide) This is a small prostate which was nodular and which you see shows 
rather nodular carcinomatous areas, but which shows also carcinoma outside of 
the prostatic cancer. There are some of these cases which the finger 
cannot detect. 

I show these because I think they help us to decide how we shall improve the 
surgical procedure in these cases. Transurethral resection cannot reach the pos¬ 
terior lobes and cannot cure many of these cases. 

In closing, again I commend the authors for their attempt to control their 
cancer cases by radical surgery, because it is the only way that we have to control 
prostatic cancer today, and those of you who for various reasons do not attempt 
the perineal route, may I urge you to do so, and assist the rest of us improve the 
treatment for cancer of the prostate. 

De. Hugh J. Jewett (Baltimore, Md.); The problem simply stated is this: 
Will patients with early cancer of the prostate live just as long and just as com- 
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fortably without the radical operation as with it? Some believe they will and 
some believe they will not. 

To answer this question we must do two things: 

First, we must compare the 10-year survival rate in a group of patients sub¬ 
jected to the radical operation with that in a group treated by conservative 
methods, taking into account the operative mortality and the postoperative 
complications. 

Second, we must record the actual design of the operation employed, so that 
we can recognize the superiority of one particular tj'pe of radical perineal prosta¬ 
tectomy. 

Dr. Twinem and Dr. Davalos are to be commended for their diligent survey 
of the record at the New York Hospital. It is only by the publication of such 
records that the answers to the above questions can be found. 

Forty-four years ago Dr. Hugh Young performed his first radical perineal 
prostatectomy for early cancer. The design of his operation was not hastily 
conceived. With a keen appreciation of the principal pathways by which car¬ 
cinoma eventually spreads from the prostate, he emphasized the necessity for 
the excision of the bladder neck and the wide removal of the layer of fascia cover¬ 
ing the seminal vesicles behind and the layer covering them in front, so that the 
vesicles are never exposed, but are removed with the specimen en bloc. The 
importance of this part of the procedure has not been fully recognized 
by a number of operators. 

(Slide) This is the objective of Young’s operation, indicated by the dotted 
lines. 

(Slide) This shows a dissection of a total cystectomy specimen. The peri¬ 
vesical fascia comes down behind, and in front, fuses with the prostate, and en¬ 
closes the prostate and vesicles unthin a common compartment. 

(Slide) Cross-section of the seminal vesicles which have been removed by 
radical operation, shoudng the intact fascia behind and in front, enclosing car¬ 
cinoma cells in the perivesicular tissues. We have never found carcinoma cells 
in the lumen of the seminal vesicles or vas deferens. 

(Slide) High power of the previous section, showing carcinoma in the peri- 
vesicular tissues. Seventeen patients with carcinoma cells in the perivesicular 
tissues lived 5 years or longer without recurrence; 2 of these, 9 to 10 years; 2, 
over 10 years. 

Even when the carcinoma seems to be confined to a circumscribed nodule 
lying vdthin one lobe, there should be no feeling of security. Of 31 such cases in 
our series, only 5 were found microscopically to be strictly localized. In 2G, the 
carcinoma had extended widely through the gland, and in 11 of these, tumor cells 
were present in the perivesicular tissues. 

In our series of 190 cases of radical perineal prostatectomy for microscopically 
proved cancer at the Johns Hopkins Hospital, 132 were done prior to May 1, 
1943, and have been followed; 39 per cent have lived 5 years or longer, and of 
those operated on prior to May 1,1938,19 per cent have lived 10 years or longer, 
without recurrence. 

(Slide) This shows the survival after segregating those cases in which pre- 
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operative rectal examination disclosed gross evidence of extraprostatic extension. 
In the group showing no palpable evidence of extension, 28 per cent have lived 
1 to 27 years without recurrence. 

In the total group of 190 cases the operative mortality was 6.3 per cent. In 
the last 100 cases there have been 3 deaths, and in the last 50, none. 

To date. Vest’s method of vesico-urethral anastomosis has afforded the most 
satisfactory urinary control. Seventy-five per cent had perfect control, 13 per 
cent slight stress incontinence, and 12 per cent, poor control. We must now 
seek some way to reduce this last figure still further. 

Those who claim that conservatively treated patients will do just as well 
through the years as those subjected to the radical operation will have to support 
their position by the publication of a comparable group of cases with micro¬ 
scopically proved cancer. 

Dr. WiiiDiAM P. Herbst, Jr. (Washington, D. C.): I shall limit my discus¬ 
sion to the chemistry of the problem involved. The chemistry concerns not only 
the soil in which the cell grows, but the chemistry of the cell itself. Dr. Deming, 
I think, has contributed most constructively in demonstrating that the cell loses 
phosphatase on successive transplantation. This, so far as I know, is the only 
constructive data up to the present time in so far as the chemical composition of 
the cell is concerned. Dr. Rhoads, I am sure, impressed all of us yesterday with 
the profundity of the problem of the steroids but if you will just for a moment 
consider the steroids, consider the chemistry of the pancreas, consider the chem¬ 
istry of the thyroid, and of the pituitary, consider the chemistry of the gonads— 
mix these all up, and I think you begin to have some slight comprehension of 
the complexity of the problem. 

We have attempted to increase our expectancy to as great an extent as possible; 
to do that, we have juggled these chemical factors as expediently as possible, and 
it has resulted in this program: We do not introduce any chemical therapy until 
the patient is going down hill or is suffering from pain; obstruction is treated by 
resection. After resection, nothing is done. Castration is the first chemical 
procedure. After castration, nothing is done other than supportive measures. 
We give stilbestrol in the smallest dose possible, to accomplish any control. The 
dose of this is increased as necessary. In addition to that, when we lose control 
with stilbestrol, we have found that irradiation of the pituitary sometimes gives 
as long as a year’s continued control. 

Dr. Robert Gutierrez (New York, N. Y.): Last year, I presented at a 
medical society in New York, an article entitled “New Horizons in the Surgical 
Management of Carcinoma of the Prostate Gland”, which has not yet been 
published. I drew attention to the fact that since the introduction of hormone 
therapy in carcinoma of the prostate, there has been a radical change in the 
surgical management of this disease. Whereas the prostate tmnor undergoes a 
marked metamorphosis under the influence of hormone therapy with or without 
castration, including reduction in the size of the tmnor, and a softening of its 
stony hard consistency and relief of clinical as well as anatomic symptoms, radi¬ 
cal surgery is nevertheless indicated in an effort not only to remove the can- 
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cerous tissue, but to offer the patient the best possible prospects for a permanent 
cure. 

In the past, only 10 per cent of oases were operable and thus amenable to 
surgical cure, while now, following the administration of hormone therapy, or 
castration, inoperable cases can be rendered operable, in about eighty per cent 
of cases. This transformation is possible especially in the group of adenocar¬ 
cinoma, which is, moreover, the type of tumor most commonly encountered. 

(Slide) This slide serves to demonstrate the two types of carcinoma of the 
prostate, namely adenocarcinoma and scirrhous carcinoma. In the former, fol¬ 
lowing hormone therapy cure may be obtained by carrying out total perineal 
prostatectomy, whereas the latter type, namely the scirrhous form or carcinoma 
which does not respond to hormone therapy or castration, remains inoperable 
and incurable. Fortunately this group represents only about 20 per cent of the 
total number of cases of carcinoma of the prostate. It appears, therefore, that 
we urologists must consider a new approach in the management of adenocar¬ 
cinoma of the prostate gland. Many cases may be inoperable not only because 
of expansion of the carcinoma beyond the capsule of the gland, but also because 
of associated difficulties in surgical technique or obvious evidence of bony me¬ 
tastasis. Many of these cases have been subjected to transurethral resection of 
the prostate gland as a purely palliative measure to relieve obstruction. This 
operation offers no possibiiity of permanent cure, nor does hormone treatment 
or castration. It is imperative that the indications for radical perineal prosta¬ 
tectomy should be revised. 

I have operated on 15 cases since the introduction of hormone therapy, and of 
this group of cases, most were considered inoperable when first seen. Some of 
these patients are still alive, 5 and 6 years after radical perineal prostatectomy, 
and apparently free from the disease. It is therefore of great importance to 
institute proper preliminary preparation of the patient with hormone therapy, 
BO that the radical perineal operation may be performed as soon as it becomes 
possible. 

(Slide) This slide shows a schematic presentation of the four types of radical 
perineal prostatectomy applicable lor cure of cancer of the prostate, and which 
I have employed in a small series of cases, following preliminary hormone therapy. 
These four types of operation include 1) total perineal prostatectomy, i.e., re¬ 
moval of the prostate with its capsule, followed by anastomosis of the mem¬ 
branous portion of the urethra to the bladder neck; 2) the operation indicated 
when the cancerous process has e.xtended beyond the capsule of the gland, io- 
cluding besides removal of the prostate and its capsule, as in the first typo of 
operation, also the removal of the seminal vesicles and ampoule of the vas def¬ 
erens. It is followed by the same type of anastomosis of the membranous 
urethra to the bladder neck. This second type of radical prostatoseminal vesic¬ 
ulectomy and ampulectomy is the one which I have most commonly employed 
3) Thethhd type of operation is the more radical intervention described by Hugh 
Young 44 years ago for cases in which the carcinomatous lesions involve the 
bladder neck; namely, total removal of the prostate with its capsule, the seminal 
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vesicles and bladder neck. This operation should always be followed by proper 
anastomosis of the membranous urethra to the remaining portion of the trigone 
of the bladder. 4) The fourth type of operation is intended for more advanced 
cases, in which the carcinoma involves the floor or the lateral walls of the bladder. 
For this operation a preliminary diversion of the urinary stream by transplan¬ 
tation of the ureters into the bowel is necessary. A combined abdominoperineal 
cystectomy, prostatectomy and seminal vesiculectomy is then performed. 

Any one of these four types of radical perineal prostatectomy is applicable in 
a well selected group of patients, and all of these radical procedures are facilitated 
by proper preliminary preparation of the patient with hormone therapy. 

Results following this new method of approach seem more satisfactory, es- 
peciaU}'^ as regards the prospect of permanent cure, which cannot be obtained 
in this disease by any other method. 

Dk. Alfonso Davalos (New York, N. Y.): I want to thank the discussers of 
this paper. There are just two things I would like to emphasize: 1) The great 
importance of early diagnosis has once more been demonstrated. This is one 
of the main aspects of the treatment of carcinoma of the prostate. 2) There is 
a growing awareness of the importance of accurate pathological examination of 
tissue obtained by biopsy, transurethral resection, or open operation. In order 
to detect these cancers in the early stage, when there is a chance of cure by radi¬ 
cal surgery, serial sections of specimens obtained at operation are now being made 
routinely by many pathologists both in this country and abroad, notably by Dr. 
Gil Vernet of Barcelona, Spain, who has made thousands of sections over a period 
of at least 10 years. 
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CARCINOMA OF THE PROSTATE: A STATISTICAL STUDY AND 
EVALUATION OF ENDOCRINE THERAPY, WITH A PRELIMINARY 
REPORT ON AN ADDITIONAL RIETHOD OF TREATMENT 

HARRY Q GAHAGAN and J. L TISCHMAN 
From the Tulane Urology 5cr«:cc, Charily Hos-pital of Louisiana, New Orleans 

In the records of the Charity Hospital of Louisiana at New Orleans, 737 cases 
of carcinoma of the prostate were found from 1917 through 1946. Prior to the 
institution of endocrine therapy, which began late in 1941, there were 513 cases 
recorded. Since late in 1941, there have been 224 patients diagnosed as having 
carcinoma of the prostate who have received endocrine therapy; 118 of these 
were treated by orchiectomy and 106 were treated with stilbestrol. This study 
was undertaken in an endeavor to determine which form of therapj' offered the 
most to a patient with carcinoma of the prostate. 

The first 513 cases were interesting from the viewpoint of determining symp¬ 
tomatology, average age, and the pressing need to find a more satisfactory method 
of handling these patients. However, they were unsatisfactory for use as a 
control group because of the poor follow-up. Therefore, the authors are taking 
the liberty of using as the control for comparative purposes the excellent series 
presented by Nesbit and Plumb in 1946. This control group consisted of 795 
oases of prostatio carcinoma which were treated by methods other than endocrine 
therapy. The graph for comparison of the death rates of the 3 groups (fig. 1) 
makes use of this control group. The average survival from diagnosis to death 
of Nesbit and Plumb’s group was 21.2 months. In evaluating the treatment of 
carcinoma of the prostate by the use of endocrine therapy, either orchiectomy 
or stilbestrol, it is important to determine if there has been any change in the 
average survival period. 

There have been 118 cases treated by orchiectomy. One hundred cases have 
been followed at least 1 year or to death. Eighteen patients failed to return to 
the clinic and could not be traced by correspondence, by the social service depart¬ 
ment, or in the vital statistics bureau. Of the one hundred cases followed, 51 
or 51 per cent have died. Forty-nine patients or 49 per cent have lived 1 year 
or longer since the diagnosis of carcinoma of the prostate was made. 

There have been 106 cases treated with stilbestrol. Seventy-two cases have 
been followed at least 1 year or to death. Thirty-four patients were lost to 
follow-up studies. Of the 72 cases followed, 35 or 49 per cent have died. Thirty- 
seven patients or 51 per cent have survived 1 year or longer. 

To simplify presentation of survival data gained from this study, the material 
is gathered in self-explanatory groups and listed in outline form. 

I. Longevity figures for entire endocrine senes 
A. All cases living and dead 

1 Number of cases . 172 

2 Total months sur^ ived 4519 

3 Average months survived 26.3 
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B. All cases followed to death: 

1. Number of cases. 86 

2. Total months survived.1820 

3. Average months survived. 21.2 

C. All cases living 1 year or more: 

1. Number of cases. 86 

2. Total months survived.2693 

3. Average months survived. 31.3 

11. Longevity figures for orchiectomy series, 

A. All cases living and dead: 

1. Number of cases. 100 

2. Total months survived.3032 

3. Average months survived. 30.3 

B. All cases followed to death: 

1. Number of cases. 51 

2. Total months survived.1221 

3. Average months survived. 24,0 

C. All cases living 1 year or more: 

1. Number of cases. 49 

2. Total months survived.1811 

3. Average months survived. 37.0 

III. Longevity figures for stilbestrol series: 

A. All cases living and dead: 

1. Number of cases. 72 

2. Total months survived.1481 

3. Average months survived. 20.5 

B. All cases followed to death: 

1. Number of cases. 35 

2. Total months survived. 599 

3. Average months survived. 17.1 

C. All cases living 1 year or more: 

1, Number of cases. 37 

2, Total months survived. 882 

3, Average months survived. 23.8 


The longest survival vras a patient who died 78 months after the diagnosis had 
been made and who was treated by orchiectomy. One other patient is still 
living 69 months since diagnosis was made and who also was treated by 
orchiectomy. 

It will be observed that for the entire endocrine series (lA), the average months 
survived was 26.3 as compared to 21.2 months in the control group of untreated 
patients. Since half the patients of this endocrine series are still living, the 
average months survived will naturally increase. Therefore, it can be con¬ 
cluded that endocrine therapy increases the life expectancy in patients with 
carcinoma of the prostate. Since this is not a closed series the amount of in¬ 
crease in life expectancy cannot be calculated until the last patient has died. 

By comparing the average months survived in the orchiectomy series (30.3) 
with the average months survived in the stilbestrol series (20.5) it would appear 
that orchiectomy offers these patients a longer period of survival. However, 
it must be borne in mind that in the class of patients seen in the Charity Hospital 
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there is no assurance that all of them took the stilbestrol regularly as was pre¬ 
scribed. In addition, the percentage of satisfactory follow-ups in the stilbestrol 
series was lower than in the orchiectomy series. Therefore, it is not believed 
that any definite conclusions can be drawn here as to the relative merit of or¬ 
chiectomy versus stilbestrol therapy. 



number of Ronthe 


Fio. 1 


—-- Control 

Stilbestrol 
*«••• ••••o Crohldectoiw 


A further comparison of groups is shown in figure 1. The death rates of Nesbit 
and Plumb’s control group are compared with the author’s orchiectomy and 
stilbestrol series. 

In addition to the use of stilbestrol and orchiectomy in the treatment of car¬ 
cinoma of the prostate, palliative deep x-ray irradiation over the sites of me¬ 
tastasis has been used. Dr. Manuel Garcia and Dr. Joseph Schlosser of the 
Department of Eadiology suggested as an additional measure, the x-ray irradi¬ 
ation of the adrenals.' This was used in a few selected cases that had failed to 
respond to stilbestrol and orchiectomy. It was hoped that whatever androgenic 
function the adrenals had assumed would be eliminated. 

There have been 10 cases treated by x-ray irradiation to the adrenals in ad¬ 
dition to the use of stilbestrol and orchiectomy. All of these cases were far ad- 

* Dr. M&nucl Garcia and Dr. Joseph Schlosser first used this additional therapeutic aid in 
February 1944. 
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vanced. Three of the cases were markedly improved. One man with a destruc¬ 
tive metastatic lesion of the fifth thoracic vertebra was living 37' months after 
treatment. He was paralyzed at the beginning of treatment but when last seen 
he was able to walk, although he still used his crutches for safety. Four patients 
failed to improve, but were virtually hopeless when therapy was started. Two 
patients failed to return for follow-up. One patient stated that he was improved 
but died 2 months after treatment. There have been no ill effects from this 
therapy. 

One of the patients also has had irradiation of the pituitary with some slight 
improvement. 

It is hoped that as more cases are treated with x-ray irradiation to the adrenals 
this measure can be more thoroughly evaluated. However, it would appear that 
x-ray irradiation to the adrenal might offer greater longevity and lower mor¬ 
bidity to some cases. 


SUMMARY AND CONCDUSIONS 

Endocrine therapy in the treatment of carcinoma of the prostate is definitely 
indicated as shown by the increase in longevity of cases so treated. 

From this study, it would appear that orchiectomy offers more than stilbestrol 
in the treatment of carcinoma of the prostate. This is controversial as explained 
above. 

X-ray therapy to the adrenals is offered as an additional therapeutic measure 
for further study and evaluation. 

The authors wish to express their appreciation to Mr. Stayton Dempsey of the 
record library for his invaluable assistance in the collection of this material. 
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AN ANATOMIC STUDY OF THE EXTERNAL URBTHR^VL SPHINCTER 
IN RELATION TO PROSTATIC SURGERY 

HARRY C ROLNICK and TALK K ARNHEIM 
From the Departments of Urology, Cook County and Michael Reese Hospitals, Chicago, III 

One of the most distiessing sequelae of piostatic surgery is uunary incon¬ 
tinence Partial incontinence occuis infiequently following suprapubic trans¬ 
vesical prostatectomy and complete incontinence is laie Both partial and 
complete incontinence occur more often after perineal piostatectomy Many 
urologists 11110 are iiell versed m peiineal prostatectomj^ often hesitate to do this 
operation because of the inci eased incidence of incontinence Although retro¬ 
pubic prostatectomy has only iccently come into vogue, it is evident fiom a 
revieii of the literature and our oiin experience that incontinence is rare fol- 
loiiing this operation Incontinence may follow transuiethral lesection This 
IS usually the result of faulty technique in nhich the external sphincter has 
been out However, incontinence following transurethral electroreseotion may 
ensue uithout any actual cutting of the external sphincter The explanation of 
urinary incontinence following any of these methods is veil recognized as that 
of disturbance of the function of the external sphincter 
The anatomy of the sphinotei as described in the various anatomical texts 
IS not deal It was felt that a study of this structure m relation to the prostatic 
urethra might be of help m explaining incontinence following prostatic surgery 
An investigation of the anatomy and the location of the external sphincter was, 
therefore, undertaken Particular interest was attached to its significance m 
relation to transuiethral electroiescction 
Discussions of the nature of the bladder musculature, trigonal muscle and 
sphincter mechanisms have been long standing and divergent. The chief pomts 
of controveisy have been the internal sphincter and the trigonal muscle Less 
emphasis has been placed on the external sphmctei It is not to be concluded, 
houever, that the anatomy of the externa! sphincter has, therefore, been settled 
Present ideas of the vesical neck and external sphincter aie derived chiefly 
from the work of Young and Wesson The external sphincter is desciibed as 
beginning at the mesiolateral aspect of the vesical orifice Here the sphincter 
fibers are at first few and do not encircle the uiethra They pass downward and 
backward, increasing in number and extending more posteriorly in a circular 
manner -4t a point opposite the apex of the prostate they are joined m a raphe 
forming a circular sheath around the urethra 

McCrea later described the internal xesical orifice as consisting of two systems 
of encircling fibers The inner and more proximal was made up of smooth 
muscle fibers and w as the internal sphincter mechanism The external sphincter 
was composed of the outer and more distal encircling fibers Tlicse sphincter 
mechanisms w ere said to be formed of both smooth and striated muscle fibers 
The former was derived from the postenor longitudinal bladder muscle fibers, 
the latter from an upward continuation of the urethral muscle 
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JIATERIAL AND JtETHODS 

The material for this study was taken from autopsies conducted at the Cook 
County Hospital on adult men, the vast majority of whose ages were over 50. 
The urogenital tract was removed en masse including the rectum and anus. The 
prostate and seminal vesicals were then dissected free from the rectum along the 
plane of Denonvilliers’ fascia. For the purpose of this study the bladder was 
cut away through the trigone above the vesical neck and the urethra cut at 
var3dng levels as far as 4.5 cm. distal to the verumontanum. The anterior 
urethra was also cut away. Thus, the material consisted of a portion of the 
trigone, the bladder neck, the entire prostatic urethra and the membranous 
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Fig. 1. The prepared specimen before sectioning: A, trigone: B, the bladder neck; C, 
verumontanum; D and E, lateral lobes of prostate; F, prostatic urethra; G, membranous 
urethra and H, anterior urethra. 

urethra. The urethra was then opened antex’iorly along a line extending from 
the distal portion of the specimen through the vesical neck. The gross appear¬ 
ance of the specimen was described. Figure 1 illustrates the prepared specimen. 

No particular study of the anatomy of prostatic hypertrophy tvas made. This 
has been so adequate^ described by Randall. Some study was given to the 
vesical neck. We were particularly interested in the relation of the external 
sphincter to the prostate gland and its capsule. Careful measurements were 
therefore made of the length and depth of the prostatic urethi-a, both grossly 
and microscopically. 

The verumontanum was taken as the starting point of all measurements. 
These were made from the veru proximally to the bladder neck and distally to 
the end of the gross specimen. Fifty-seven specimens were measured in the 




A 



B 


Fig. 2, Indicates how sagittal sections were taken through the vcrumontanum for micro¬ 
scopic sectioning. Block B extends from the bladder neck through the membranous urethra. 
I, Portion of the trigone 2, Median lobe enlargement S, Vcrumontanum. Prostatic 
and 5, Membranous urethra 



Fio. 3. Shows the wav in which transverse sections were taken through the bladder 
neck, supramontane and inframontanc areas for microscopic sectioning In this particular 
specimen, blocks -I, and C were taken through the vcrumontanum and inframontanc 
portion of the urethra. 1, Vcrumontanum 2, and S, Lateral lobes of prostate. .J, and 6, 
Crista urethralis 
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fresh state. They were then fixed in formalin solution and again measured in 
the fixed state. Thirty-five specimens were then cut sagitally through the 
center of the verumontanum and a block of tissue removed (fig. 2). Eight were 
cut transversely through the bladder neck and supramontane area. Nine were 
cut in the same manner through the inframontane area, apex of the prostate 
and the membranous urethra. These levels were approximately 4 mm. apart 
(fig. 3). 

From these blocks, microscopic sections were made and stained with hema- 
toxylin-eosin and Weigert’s Van Gieson stains. Of those cut sagittally, 25 slides 
were selected as being most representative of the anatomy of the area. From 
these, the measurements of the distance of the verumontanum to the external 
sphincter were made microscopically. The figures obtained were corrected for 
any shrinkage that occurred during the processing of the microscopic sections. 
In all, 150 sections were made and studied chiefly for the location and nature of 
the external sphincter. 


FINDINGS 

It is necessary to consider certain gross features of the prostate gland, prostatic 
urethra and external sphincter in order to interpret the microscopic findings 
(fig. 4). It must be kept in mind that the urethra does not pass through the 
center of the gland. In a sagittal section, (fig. 4, yl) two-thirds of the prostate 
is found posterior to the urethra. It should be emphasized that the sphincter 
follows the plane of the urogenital diaphragm in which it is enclosed. This 
inclination is largely determined by that of the inferior rami of the pubis to which 
the diaphragm is attached. The external sphincter can be considered as con¬ 
sisting of two groups of fibers, an outer set and an inner set (fig. 4, B). The 
outermost fibers of the sphincter take origin from the inferior rami of the pubis. 
They pass across the urethra to unite mth those of the opposite side behind the 
urethra in a median raphe. The innermost fibers completely encircle the 
urethra. The anatomical distribution of the outer fibers acts as a hammock 
for the prostate and membranous urethra. It is also to be noted that the 
muscular branch of the perineal nerve innervates the external sphincter. The 
perineal nerve is a branch of the pudendal and divides into a superficial and a 
deep branch. It is the deep branch which penetrates the urogenital diaphragm 
from behind and gives its muscular branch to the sphincter. The innervation 
of the sphincter is chiefly from its posteiaor aspect. This has been verified 
microscopicallj'’ (fig. 5). 

The histo-anatomy of the area and location of the sphincter are shown in the 
drawing (fig. 6). This is a diagrammatic representation based upon a careful 
study of 90 sagittal sections of the prostate through the verumontanum extend¬ 
ing from the bladder neck to and beyond the external sphincter. Superiorly the 
three muscle groups of the bladder can be identified. The large smooth muscle 
bundles of the middle circular layer are cut transversely. On each side of this 
layer are the internal and external longitudinal layers of the bladder musculature. 
Beneath these bundles the prostate gland is found in close approximation. There 
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is an intermingling of the smooth muscle fibers of the prostatio stroma with 
those of the bladder musculature. The prostate itself is composed of many 
tubo-alveolar glands in which frequent corpora amylacea are seen. In the region 



Fig. 4. 4, Sagittal section through the bladder neck, prostate and e\ternal sphincter. 
The external sphincter is at a higher level anteriorally than posteriorally. B, Origin and 
insertion of the external sphincter. Note the division into outer and inner fibers. 



Fig. 6, Photoraicrogr.aph of a section taken from the posterior aspect of the c.xternal 
sphincter. A, shows the fibers of the sphincter cut transversely. B, is a nerve fiber. 
Afany such fibers were seen throughout the slides 

of the verumontanum, the prostatic ducts arc seen streaming into this area. 
The stroma of the gland is composed of a x-ariegated pattern of fibromuscular 
tissue. At the ape.x of the prostate, the capsule of the gland is distinct. Outside 
the capsule are the striated muscle bundles of the external sphincter. These 
bundles are cut transversely in a sagittal section. There is an intermingling 
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fresh state. They were then fixed in formalin solution and again measured in 
the fixed state. Thirty-five specimens were then cut sagitally through the 
center of the verumontanum and a block of tissue removed (fig. 2). Eight were 
cut transversely through the bladder neck and supramontane area. Nine were 
cut in the same manner through the inframontane area, apex of the prostate 
and the membranous urethra. These levels were approximately 4 mm. apart 
(fig. 3). 

From these blocks, microscopic sections were made and stained with hema- 
toxylin-eosin and Weigert’s Van Gieson stains. Of those cut sagittally, 25 slides 
were selected as being most representative of the anatomy of the area. From 
these, the measurements of the distance of the verumontanum to the external 
sphincter were made microscopically. The figures obtained were corrected for 
any shrinkage that occurred during the processing of the microscopic sections. 
In all, 150 sections were made and studied chiefly for the location and nature of 
the external sphincter. 


FINDINGS 

It is necessary to consider certain gross features of the prostate gland, prostatic 
urethra and external sphincter in order to interpret the microscopic findings 
(fig. 4). It must be kept in mind that the urethra does not pass through the 
center of the gland. In a sagittal section, (fig. 4, A) two-thirds of the prostate 
is found posterior to the urethra. It should be emphasized that the sphincter 
follows the plane of the urogenital diaphragm in which it is enclosed. This 
inclination is largely determined by that of the inferior rami of the pubis to which 
the diaphragm is attached. The external sphincter can be considered as con¬ 
sisting of two groups of fibers, an outer set and an inner set (fig. 4, B). The 
outermost fibers of the sphincter take origin from the inferior rami of the pubis. 
They pass across the urethra to unite with those of the opposite side behind the 
urethra in a median raphe. The innermost fibers completely encircle the 
urethra. The anatomical distribution of the outer fibers acts as a hammock 
for the prostate and membranous urethra. It is also to be noted that the 
muscular branch of the perineal nerve innervates the external sphincter. The 
perineal nerve is a branch of the pudendal and divides into a superficial and a 
deep branch. It is the deep branch which penetrates the urogenital diaphragm 
from behind and gives its muscular branch to the sphincter. The innervation 
of the sphincter is chiefly from its posterior aspect. This has been verified 
microscopically (fig. 5). 

The histo-anatomy of the area and location of the sphincter are shown in the 
drawing (fig. 6). This is a diagrammatic representation based upon a careful 
study of 90 sagittal sections of the prostate through the verumontanum extend¬ 
ing from the bladder neck to and beyond the external sphincter. Superiorly the 
three muscle groups of the bladder can be identified. The large smooth muscle 
bundles of the middle circular layer are cut transversely. On each side of this 
layer are the internal and external longitudinal layers of the bladder musculature. 
Beneath these bundles the prostate gland is found in close approximation. There 
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The prostate and the external sphincter are separated from the urethral lumen 
by the submucosal stiiictures belonging to the prostatic and membranous urethra 
The urethia is lined by a transitional type of epithelium beneath which are seen 
smooth muscle, elastic and collagenous fibers These run m a longitudinal and 
circular direction and foim a fibroelastic muscular sheath foi the prostatic and 
membranous urethia In the piostatic uiethra, the smooth muscle fibers blend 
with those of the piostatic stroma In the membianous urethra they separate 
the exteinal sphincter fiom the urethral lumen 
After the anatomical landmarks m the sections are identified, special relation¬ 
ships of the various structuies can be determined In the normal piostatic 
urethra, the average distance from the vesical neck to the centei of the t eru- 


Table 1 Normal prostates 


DISTANCE TROil VERtT TO 
VESICAL NECK 

DISTANCE FROM VERD TO EXT 
SPHIVCTER 

LENGTH OF PROSTATIC 
URETHRA 

DEPTH OF SPHINCTER 
(iIEMBR,ANOUS URETHR.A) 

em 

em 

cm 

cm 

2 0 

1 0 

3 0 

0 2 

1 7 

i 0 8 

2 5 

0 2 

1 7 

0 4 

2 1 

0 2 

1 2 

1 1 

2 3 

0 2 

Av 1 5 

0 8 

2 4 

0 2 


Tabic 2 Lateral lobe enlargement 


DISTANCE FROil VERU TO 
VESICAL NTCE 

DISTANCE FROM VERO TO EXT; 
SPHINCTER 

LENGTH OF PROSTATIC 
URETHRA 

DEPTH OP SPHINCTER 
(ilEUBRANOUS URETHRA) 

cm 

em 

cm 

cm 

3 5 

0 0 

4 4 

0 4 

2 2 

0 G ! 

2 $ 

0 2 

2 S 

0 9 i 

3 7 

0 2 

1 8 

1 4 ! 

3 2 

0 2 

3 2 

0 S 

4 0 

0 1 

Av 2 7 

0 9 j 

3 6 1 

0 2 


montanum is 1 6 cm The axerage distance from the veraraontanum to the 
external sphincter is 0 S cm The axmrage length of the noimal prostatic uiethra 
IS therefore 2 4 cm The average depth of the external sphincter is found to be 
0 2 cm beneath the urethral lumen (table 1) 

Cei tain changes in these measurements occur m benign prostatic hj pertrophy 
(table 2) In the lateial lobe enlargements there is a considerable increase in 
the distance from the xerumontanum to the xesical neck Terx’ little increase 
occurs in the distance from the x erumontanum to the external sphincter, namely 
an axerage increase of 1 mm These additions cause an oxerall increase in 
length of the prostatic urethra There is no change in the cro-s sectional depth 
of the sphinctei in the membranous urethra 
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In the trilobar types of prostate, the distance from the verumontanum to the 
vesical neck is also increased as in lateral lobe enlargements. The total length 
of the urethra is still further increased due to a slight increase in the inframontane 
distance to the external sphincter. There is again no change in the depth of 
the sphincter (table 3). 

Special interest is attached to the inframontane distance to the external 
sphincter. The average distance of the verumontanum to the external sphincter 
for all our specimens is 0.9 cm. The shortest such distance occurs in a normal 
gland as was expected. It was 0.4 cm. The longest distance occurs in trilobar 
hj^ertrophy and is 1.6 cm. 


Table 3 . Tri-ldbar prostates 


DISTANCE TROM VERTJ TO 1 
\'ESICAL NECK ! 

DISTANCE FROM VERU TO 
EXT SPHINCTER 

LENGTH OP PROSTATIC 
URETHRA 

DEPTH OF SPHINCTER 

(membranous urethra) 

cm . 

cm . 

cm . 

cm . 

3.0 

1.6 

4.6 

0.3 

2.5 

0.7 

3.2 

0.2 

2.5 

0.8 

3.3 

0.2 

3.0 

0.9 

3.9 

0.3 

3.0 

1.3 

4.3 

0.2 

3.0 

1.0 

4.0 

0.1 

2.4 

1.0 

3.4 

0.3 

2.5 

1.2 

3.7 

0.3 

3.0 

1.2 

4.2 

0.3 

1.7 

1.2 

2.9 

0.3 

3.6 

1.0 

4.6 

0.2 

2.0 

1.1 

3.1 

0.2 

3.0 

0.7 

3.7 

0.2 

3.0 

1.2 

4.2 

0.1 

3.5 

0.7 

4.2 

0.3 

2.0 

0.8 

2.8 

0.2 

Av. 2.7 

1.1 

3.8 

0.2 


The drawings in figure 8 are an analysis of 30 sections taken transversely 
through five specimens. The levels begin at the vesical neck and extend as far 
distally as the anterior urethra. The striated fibers of the external sphincter 
begin to appear approximately 0.9 cm. distal to the verumontanum. Generally, 
they are first seen anteriorlj’^ on the roof. The muscle bundles are cut longi¬ 
tudinally and do not completeb’’ encircle the urethra. Adjacent to and blending 
vfith the innermost sphincter fibers is the prostatic capsule. The capsule sur¬ 
rounds the prostate which in turn encircles the urethra (fig. 9). As the levels 
descend, more of the sphincter is seen anteriorly and laterally; while at the 
lowest levels of the prostatic urethra, it appears posteriorly on the floor and thus, 
it complete^ encircles the prostate. There is alwaj'^s intervening prostatic tissue 
between the sphincter and urethral lumen until the membranous urethra is 
reached. Here, the thin layer of smooth muscle of the membranous urethra 
separates the sphincter from the lumen. 
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It is of particular interest to note that the external sphincter is present in the 
region of the distal prostatic urethra. It is separated from the urethra by inter¬ 
vening prostatic tissue and is present at a more proximal level on the roof than 


Veins 

Capsule 
'• j Urethra 

/ Glands 



Vpins 

\ Ext sphincter 
\ » Capsule 
\ t 5 Urethra 
\ I \ I Glands 



4mtn distal to 9tnm distal to 

Verumontanum verumontanum. 
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t Ext sphincter 
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Stnoolh muscle 
Ext sphincter 
*, ‘ Smooth muscle 
* 5 I Urethra 

I • I $ 



Apex of Membranous 

prostate urethra 


A 


B 


C D 


Fig, 8. Series of drawings which illustrates the distribution of the external sphincter 
below the level of the verumont ‘ • ’■ '• ■ 

by A, The external sphincter • •’ ’ ■ ' 

encircle the apex of the prostat • ' I * ’ ’ • . . * ■ 

are at the level of the membranous urethra 



Fig. 9. Photomicrograph of a section ’ ’ . . ^ prostate at its 

apc\. The exact area is indicated by the to is represented by 

A. Capsule of prostate is B. Fibers of longitudinally and 

indicated by C. Note how the capsule intervenes between the sphincter and the prostate 
at this level 

ou the floor. The explanation of these findings is found in the anatomical 
distribution of the sphincter (fig. 4, A). The plane of the sphincter is not quite 
horizontal but is oblique, descending from anterior to posterior. The plane of 
the sections is perpendicular to the long axis of the prostatic urethra. This 
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offers an explanation for the occurrence of the external sphincter fibers at a 
higher level anteriorly than posteriorly. Since the sphincter acts as a hammock 
for the membranous urethra and the apex of the prostate, it also envelops the 
prostate at its apex. This explains the finding of prostatic tissue between the 
urethra and the sphincter when viewed on transverse section. 

RELATION TO PROSTATECTOMY 

These anatomical observations on the external sphincter in the male are of 
interest in relation to the various techniques of prostatectomy. In view of the 
fact that all the operations on the prostate are intracapsular, except radical 
prostatectomy for carcinoma, it would seem that incontinence should not occur, 
for the external sphincter is extracapsular and should, therefore, not be directly 
traumatized in these operations. 

Although relatively rare, some degree of incontinence may follow suprapubic 
transvesical prostatectomy. Even though the external sphincter is outside the 
capsule, it is in intimate relation to it at the apex of the prostate and can thus 
be traumatized when the enucleation is difficult. In these cases it is best to 
employ scissors to cut away some of the tissue rather than to possibly tear the 
capsule and the sphincter in the enucleation. Here as well as in perineal pros¬ 
tatectomy, the prolonged use of an inflated bag for hemostasis and prolonged 
tension on the bag may result in trauma to the sphincter. Persistent infection 
in the prostatic bed mas'' later result in sclerosis of these tissues. In some 
cases, the sphincter may also be involved in chronic infection postoperatively. 
Carcinoma of the prostate, by infiltration, may invade the sphincter and thus 
in continence may follow prostatic surgery. 

Perineal prostatectomy is also an intracapsular operation. The fact that 
incontinence is more likely to follow perineal prostatectomy is not due to actual 
injury to the sphincter. Two other factors are chiefly responsible 1) The nerve 
fibers innervating the external sphincter come in from the posterior aspect and 
the operative approach through this area may thus result in nerve inj ury. 2) The 
perineal muscles play some part in the act of micturition and urinary control, 
and may be damaged in the perineal approach to the prostate. Some urologists 
recommend a tight closure of the prostatic cavity following perineal prostatec- 
tomj'^ by uniting the bladder neck to the membranous urethra. Incontinence 
may result here from the excessive traction on the external sphincter resulting 
from the sutures. The incision should be made high in the capsule at the bladder 
neck to avoid the external sphincter. 

Retropubic prostatectomy is an operation similar to perineal prostatectomy. 
It is a direct approach to the prostate through an incision in the capsule except 
that it is done from above. It has certain advantages since the nei-ve supply to 
the prostate is chieflj'' on the posterior surface. The approach to the hyper¬ 
trophied gland is awa 3 ’’ from its innervation. The enucleation of the prostate 
begins at the apex of the prostate and proceeds in a direction away from the 
sphincter, not toward it as in suprapubic transvesical prostatectomy. For these 
reasons, damage to the sphincter is even less likelj’' than in the suprapubic or the 
perineal operations. 
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The findings in this investigation of the anatomy of the external sphincter 
were interpreted chiefly in the light of transurethral electroresection of the 
prostate. One of the most important considerations in this operation is the 
possible depth of thermal penetration. It is occasionally necessary to open the 
bladder after this operation because of extravasation due to perforation or for 
the control of persistent bleeding. The desiccation of tissues that occurs fol¬ 
lowing electroresection can be observed and felt both in the prostatic bed and 
the bladder neck. The tissues are dry and leathery and the penetration is deep. 
This factor of thermal penetration must always be kept in mind. The sphincter 
is only 2 mm. in depth from the urethral lumen in the membranous urethra. It 
can, therefore, be injured without any actual cutting of the sphincter fibers. 

It has been recognized clinically for some time that the level of the verumon- 
tanum is the safe distal limit to resection even though the sphincter is at some 
inteiY'al away from the verumontanum. Urologists are all mindful of the neces¬ 
sity of considering the level of the urethra at the verumontanum as the distal 
limit to any further removal of tissue. The average distance from the veru¬ 
montanum to the external sphincter was 9 mm. on the floor of the urethra. It 
was found as close as 4 mm. and may be even closer in some cases of fibrosis and 
contracture of the bladder neck. Cutting distally to the verumontanum may 
be safe on an anatomical average, but may prove disastrous clinically since the 
verumontanum can be veiy close to the external sphincter. There should rarely 
be any indication for cutting distal to the verumontanum. It was pointed out 
that the enlargement in hypertrophy occurs chiefly in the supramontane area. 

The danger of injuring the sphincter in transurethral resection when cutting 
on the roof must also be borne in mind. There is less prostatic tissue on the roof 
than on the floor of the urethra. The sphincter is, in addition, at a higher level 
anteriorly than posteriorly. Paradoxically, however, it has been found safer 
to cut on the roof than on the floor. Cutting into the sphincter anteriorly does 
not produce incontinence as readily as cutting the sphincter on the floor of the 
urethra. This may be due to the fact that the outer and inner fibers of the 
external sphincter arc compressed into a small area posteriorly while anteriorly 
the outermost fibers swing out at some distance away from the gland to insert 
on the rami of the pubis. If these anatomical considerations are followed, in¬ 
continence should occur very infrequently following transurethral resection. 

SUMMARY AND CONCLUSIONS 

A histo-anatomical study of the external urethral sphincter has been made 
vnth special reference to incontinence following prostatic surgery. 

Fifty-seven specimens consisting of the trigone, the bladder neck, and the en¬ 
tire prostatic and membranous urethra were prepared from autopsy material. 

Accurate measurements were made of the length of the piostatic urethra both 
grossly and microscopically. 

The location and structure of the axtcrnal sphincter was determined from 150 
microscopic sections. These were taken bothsagittally and transversely through 
the specimens. 
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The apex of the prostate is enveloped by the external sphincter which acts 
as a hammock for this part of the gland. 

The external sphincter follows the plane of the urogenital diaphragm. It is 
seen at a higher level anteriorly than posteriorly. 

The external sphincter is in close approximation to the capsule of the prostate. 
There is an admixture of smooth muscle of the capsule and the striated muscle 
of the external sphincter at the junction of the two. 

In the normal prostate the following average measurements were obtained: 


cm . 

a. Verumontanum to vesical neck. 1.6 

b. Verumontanum to external sphincter. 0.8 

c. Vesical neck to external sphincter. 2.4 

d. Depth of sphincter in membranous urethra. 0.2 


The average distance from the verumontanum to the external sphincter for all 
specimens was 0.9 cm. 

In prostatic hypertrophy the length of the prostatic urethra from the verumon¬ 
tanum to the vesical neck is greatly increased. The inframontane distance to 
the external sphincter is essentially unchanged. There is no alteration in the 
depth of the external sphincter in the membranous urethra. 

The findings were interpreted in relation to possible urinary incontinence fol¬ 
lowing suprapubic, perineal, retropubic and transurethral prostatectomies. 
Particular attention was given to the transurethral approach. 

It is evident that since enucleation in the open operation is intracapsular, 
direct injury to the external sphincter should not occur in any of the procedures, 
for the .sphincter is around and outside of the capsule. Other factors, such as 
increased tension and pressure on the sphincter by an hemostatic bag or by a 
pack tightly wedged in the prostatic urethra, are factors in injury to the sphinc¬ 
ter. Secondary infection in the prostatic cavity with sclerosis of the sphincter 
may follow in some cases. Injury to the neiwes and the muscles of the perineum 
are the chief cause of incontinence following perineal prostatectomy. Thermal 
penetration in electroresection is a large factor in possible incontinence following 
this procedure even though the external sphincter has not been cut. 
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RADICAL CURE OF VARICOCELE BY A NEAV TECHNIQUE; 
PRELIMINARY REPORT 

ALEJANDEO PALOMO 

From the Department of Urology, San Carlos University, Guatemala City, Guatemala 

Varicocele is an elongation, dilatation, and tortuosity of the veins of the 
pampiniform plexus. The spermatic vein is usually the only one affected, 
though the deferential or cremasteric may be involved. In 3 per cent of cases 
the condition is bilateral. Involvement of the right side only has not been 
recorded in medical literature, at least in the idiopathic form of varicocele. 

Various degrees of dilatation of the veins may be encountered, even to the 
stage where there is a complete breakdown of the valves with atrophy and great 
thickening of the vessel’s walls. 

There are two kinds of varicoceles; 1) the idiopathic—the most common type, 
and 2) the symptomatic, due to kidney tumor, giant hydronephrosis, hepatic 
congestion, chronic constipation, muscular strain, et cetera. With the latter 
type we are not concerned in this paper. 

pajUpiniforji plexus and blood supply of the testicle 

The pampiniform plexus is formed by 3 groups of veins; the cremasteric 
(posterior) group, the deferential (middle) group, and the spermatic (anterior) 
group—this last being usually the seat of varicocele. The left spermatic vein 
enters the renal vein at a right angle; the right one opens obliquely into the 
vena cava. The fact that 97 per cent of varicoceles occur on the left side suggests 
that the right-angled entiy of the left spermatic vein into the renal vein, and the 
occasional absence of the valve on this side, predisposes of their formation. 

The chief arteiy of the testicle is the internal spermatic, which arises from 
the aorta just below the renal arteries, sending a branch to the ureter as it crosses 
and passes, with the spermatic cord, through the inguinal canal to the testicle 
on the medial side of the body of the epididymis. Before entering the testicle, 
it sends a small branch to the globus major of the epididymis. Second in im¬ 
portance is the deferential artery, a branch of the inferior vesical (sometimes the 
superior vesical); this lies in intimate contact with the vas deferens until it 
reaches the epididymis, of which it supplies the body and tail. A third artery— 
the cremasteric, or funicular—which is a branch of the deep epigastric, runs in the 
external sheath of the cord to the lower pole of the testicle and epididymis. 

Picque and Worms have shown that, in every case, there is an anastomosis 
between the 3 arteries. Sufficient blood supply to the testicle ought to be 
maintained if any 2 of these vessels are sacrificed. It is loiown that the internal 
spermatic arteiy may be severed without atrophy of the testicle resulting, but 
it does not seem probable that such would be the case if both the internal sper¬ 
matic and deferential arteries are sacrificed—which is what happens in the well- 
loiown “accident” during operations for cryptorchism, hernial repair, and 
hydrocele, followed by atrophy of the testicle. 
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COMMENT 

Many authors do not recommend surgical treatment of varicocele because 
they believe that such a procedure is not only uimecessary but unwise, especially 
in the case of the neurotic patient with neuralgia of the testicle. Nevertheless, 
many forms of treatment have been put forth. These include, in addition to 
psychotherapy and the use of a suspensory, injection (sclerosing) treatments, 
resection of the redundant scrotum, and open operations within the scrotum 
or the inguinal canal. Quite recently Drs. Ricardo Bernard! of Buenos Aires 
and Leander W. Riba of Chicago, Illinois published a method of treating vari¬ 
cocele by ligation of the spermatic veins. 

The operation described above is, in our opinion, the simplest and eaaest 
because it can be performed by almost any competent practitioner, with very 
few instruments, and in a few minutes. The patient need not be hospitalized. 

Although 40 cases is a rather small series from which to draw deductions as 
to the efficacy of the method, we feel very optimistic because of our results 
thus far. 


SUMMARY 

The blood supply of the testicle is maintained after ligation of the spermatic 
artery. 

A new technique for the radical cure of varicocele is disoribed; in this, the 
spermatic vessels (artery and veins) are ligated and excised in a greatly simplified 
manner. 

Forty consecutive cases in 38 patients, seen between March 1945 and March 
1947 are reviewed. In 2 patients the condition was bilateral. All 38 patients 
were cured of their varicoceles, without atrophy of the testicle. 
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ANURIA: REPORT OP TWENTY-SEVEN CASES^ 

JOHN K. ORMOND and JOHN W. BEST 
From the Henry Ford Hospital, Detroit, Michigan 

In the dictionary anuria is defined as “complete suppression of urine.” This 
is somewhat ambiguous, for the word “suppression” could mean either non¬ 
production of urine or nondelivery. So we reviewed the literature to find what 
in common usage, anuria means, and are using it in its commonly accepted sense; 
—^namely, as that condition in which, after a period of inability to void, a cath¬ 
eter finds in the bladder either no urine at all, or only a very small amount. 
There is no clear line of demarcation between anuria and oliguria. 

Urine is produced by filtration in the glomeruli followed by selective absorb- 
tion and secretion in the tubules. The glomerular process is affected by 1) any¬ 
thing altering the composition or amount of the plasma; 2) anything altering 
the intra-glomerular blood pressure or 3) anything affecting the permeability of 
the glomerular capillaries. The tubular process is affected by 1) any damage to 
the lining cells, causing alteration in the ability to absorb or secrete—and at 
times causing leakage through the wall; 2) changes in intra-renal pressure—due 
to edema, etc; and 3) by endocrine disturbance; of the adrenals and pituitary 
particularly. 

Taking the word “secretory” as including both the filtrative and secretory 
functions of the nephron, we can divide anuria into two general classes: obstruc¬ 
tive or mechanical; and secretory. These in turn may be subdivided as follows: 

1. Obstructive or mechanical; 

A) Tubular—due to deposition of crystals or casts: or compression caused 

• by increased intrarenal pressure. 

B) Ureteropelvic—due to crystals, stones, stricture, tumor, or compression 
from the outside. 

2. Secretory: 

A) Reflex—due to decrease in pulse pressure or effective blood pressure— 
or to shunting of the blood aroimd the cortical glomenih. 

B) Anemia, ischemia, dehydration. 

C) Glomerular disease; infections toxic or degenerative; acute or chronic. 

D) Tubular disease including lower nephron nephrosis. 

And there may be combinations of these. Moreover, as will be sho^vn later, 
some of these overlap and merge with one another. 

In the fifth edition of French’s Index of Differential Diagnosis appears the fol¬ 
lowing incomplete list of causes of anuria: 

A. Obstructive: 

Calculus in Iddney or ureter. Uterine carcinoma infiltrating and 

Vesical carcinoma involving both obstructing both ureters. 

the ureteral orifices. Large pelvic or abdominal tumors 

obstructing both ureters. 

' Read at annual meeting, American Urological Association, Boston, Mass., May 19,1948. 
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B. Nonobstruotive: After the rapid emptying of an 

In renal disease: over-distended bladder. 

Acute nephritis la poisoning from mercury, lead, 

Lardaceous Iddneys phosphorus, oxalic acid, canthar- 

Tuberculosis of both Iddneys ides, or turpentine. 

Polycystic disease of the kidneys In severe collapse, either from 
Suppurative pyelonephritis injury or in association with severe 

Other causes: febrile illnesses, such as dysentry. 

Acute ascending nephritis cholera, yellow fever. 

Reflex, after operations or trauma. Hysteria, 
especially after operations on the 
lower urinary organs, after prostatec¬ 
tomy, or after perineal injury. 

Treatment, of course, is dependent on diagnosis; and cystoscopic examination 
is often necessary to differentiate between the secretory and obstructive types. 
This is well illustrated by 2 cases recently reported by one of us (and which will 
be reported briefly later on in this paper), in which anuria appeared suddenly, 
and with no apparent cause. Cystoscopy showed no urine in the bladder, but 
ureteral catheters found kidneys capable of normal secretion. 

Treatment of the obstructive type consists primarily in the removal of the 
obstruction, and nothing further may be necessary. In the secretory type, the 
matter is not so simple. In glomerular disease, the anuria may be the terminal 
stage of a long process, in which case no treatment will avail; or it may be the 
result of an acute process, either alone, or superimposed on a chronic condition, 
in which case elimination of the cause of the acute process, plus supportive meas¬ 
ures to preserve life until the reparative powers of the kidney have time to act, 
are necessary. 

Reflex anuria includes two kinds of processes: 1) that due to a general lowering 
of the blood pressure (shook, for example), thus affecting glomerular function; 
and 2) according to Trueta, either to a local neurogenic narrowing of the renal 
artery; or a shimting of the renal circulation from the cortical to the medullary 
path, causing cortical ischemia and anoxia, and so aflecting glomerular function. 

Hemorrhage or dehydration affects the glomerular function by reduction in 
the amount of blood plasma circulating through them, or from lowered blood 
pressure. 

The most interesting cases, as well as the most frequent and probably the most 
responsive to treatment, are the cases classed as “lower nephron nephrosis.” 
This syndrome has been brought to our attention recently by Luckd, Thom, 
Trueta, Corcoran and Page, and others and probably includes Van Slyke’s 
“shock kidney.” It is characterized clinically by anuria or oliguria, often in¬ 
creasing hypertension, and progressive azotemia. Initiating factors are many, 
and include shock, crush injuries, bums, intravenous hemolysis, sulfonamide 
sensitivity, toxemias of pregnancy, and organic and inorganic poisons. Patho¬ 
logically, there is little disturbance to the glomerali and proximal tubules, the 
striking renal lesions in all being degeneration and necrosis of the cells of the 
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distal convoluted tubules and the descending loop of Henle, and heme casts in 
the lower nephron and collecting tubules. 

Between those classed as reflex and those put in the category of lower nephron 
nephrosis (or the shock kidney of Van Slyke) there is only a time factor involved. 
K ischemia and anoxia persist beyond a certain point, focal necroses of the tubular 
cells occur, and it seems reasonable to suppose that the longer the period of 
anoxia, the more extensive the necrosis, possibly finally extending to the rest of 
the tubule, and even involving the glomerulus. So the distinction between the 
classes we have termed reflex, or due to hemorrhage and dehydration, and that 
termed lower nephron nephrosis, consists only in the fact that in the reflex type, 
the ischemia or hypotension is of brief duration, and is overcome before necrosis 
has taken place or before any important number of tubules have been affected. 

In the past, these patients, in common with patients with other forms of anuria, 
have customarily been treated by the use of diuretics, and the pouring in of large 
quantities of fluids. Many patients have been killed by this treatment. “Fluids 
were forced, and he was doing well, but, poor fellow, his heart gave out and he 
died of pulmonary edema,” has been a co m mon verdict. 

It "Was not realized that the trouble was due to damage, even to the point of 
necrosis, to certain cells in the tubules, and that only when these cells were re¬ 
generated, would the condition be remedied. Since the time required for re¬ 
generation varies, due probably to variation in the degree of damage, some re¬ 
covered in spite of the treatment, early enough regeneration taking place to 
permit the patient to rid himself of the excess fluid before he drowned. 

Rational treatment, then, in the light of our present knowledge, consists first 
in restoring as quickly as possible the blood volume, and in raising the blood 
pressure to reasonable levels. After this has been accomplished, no more fluids 
should be given than vdll replace the fluids lost through urine, stool, perspiration, 
respiration, vomiting, etc.; acidosis should be combated; and the electrolytes 
kept in balance. A high caloric, low protein diet should be given; and in long 
continued cases, with azotemia mounting to high levels, methods of abstracting 
from the blood some of the toxic products of metabolism may be useful in pre¬ 
serving life imtil the regenerative processes restore the natural excretory function 
of the kidney. 

In this paper we are presenting 27 cases of anuria. There is room for a differ¬ 
ence of opinion as to the classification of some of these—and we ■vvill endeavor to 
bring this out in our discussion of the individual cases. 

A brief outline of each case is given. Some merit only passing mention, while 
others are discussed at length. It vill be noted that we have classified none 
under the heading of tubular obstruction and that the largest number, 13, have 
been placed in the class of lower nephron nephrosis. 

We have classified our cases as follows: 

1. Obstructive or mechanical. 

A) Tubular 

B) IJreteropelvic 

1. Sulfa ciystals in ureter, case 1 



ANURIA 


611 


2. Stone and solitary kidney, cases 2 and 3 

3. Bilateral strictures, case 4 

4. Metastatic carcinoma, cases 5, 6, 7 

5. Outside pressure, cases 8 and 9 

2. Secretory. 

A) Reflex or shock, cases 10, 11, 12, 13 

B) Dehydration, 

C) Glomerular disease, case 14 

D) Lower nephron nephrosis, cases 15,16, 17,18, 19, 20, 21, 22, 23, 24, 25, 

26,27 

We will first outline and discuss cases 1 to 9, which are classed as obstructive 
or mechanical. 

Case 1. A 42 year old woman was admitted with diabetic acidosis and pneu¬ 
monia. She was given sulfadiazine for the penumonia and measures were taken 
to combat acidosis and diabetes. The next day sulfa crystals appeared in the 
urine and her urinary output dropped. Catheterization of the ureters was diffi¬ 
cult because they were packed with crystals. Repeated lavage of the pelves 
cleared the pelvis of crystals, but she died on the seventh day. Autopsy showed 
that the crystaline, obstruction had been removed, but there were acute toxic 
myocarditis, pneumonia and pericarditis—as well as focal necroses in the spleen, 
liver and kidneys and wide spread parenchymatous degeneration of the renal 
epithelium. This patient was seen in 1940 and in view of the work of Luck4 and 
Trueta, we believe this might well be classified also as an instance of lower neph¬ 
ron nephrosis. We have classified it as obstructive because of the proved pres¬ 
ence of sulfa crystals in the ureters. 

Case S. A young man about 30 years old complained of anuria for 24 hours. 
A stone was found near the lower end of the left ureter, and cystoscopy showed 
no evidence of trigone or ureter on the right side. Fluids were forced. Four 
days later he died, with pulmonary edema, on the morning he was scheduled for 
operation. No autopsy was permitted. The treatment u'as at fault in 2 ways: 
operation was postponed, and fluids were forced. 

Case S. A young woman who had previously had one kidney removed, entered 
the hospital with anuria. Nephrostomy was done and she later passed a stone 
and recovered completely. 

Case 4. A young woman, after a period of some months characterized by 
attacks of pain in both loins, suddenly was unable to pass any urine. When she 
presented herself for examination, there was no urine in the bladder, there were 
large masses palpable in the upper quadrants and flanks, and the nonprotein 
nitrogen was elevated. Bilateral nephrostomy, followed later by ureteropelvic 
plastic operations, remedied the situation and she lived several yeans, finally 
dying, however, of renal insufficiency. This is a very imusual condition and of 
considerable interest. 

Cases 5, 6, and 7 are so similar that they are presented together in one para¬ 
graph. In each instance there was a history of previous carcinoma: breast, 
uterus and gastro-intestinal tract. Anuria developed and catheterization of ure- 
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ters showed kidneys capable of function. Death occurred from other causes 
and autopsy showed involvement of the ureters in masses of metastatic tissue. 
Conditions like this are often encountered in the terminal stages of malignant 
disease of the pelvis, bladder and prostate. The 3 cases cites are unusual only 
in the suddenness of the onset of anuria and in the fact that metastases had not 
made their presence evident before. 

Case 8. A man aged 43 was imder the care of the Henry Ford Hospital for 
anemia and backache. Suddenly there was complete anuria, without any pain. 
Cystoscopy was done and catheters foxmd urine in both renal pelves. Indwelling 
ureteral catheters permitted drainage of urine, but when the catheters were 
withdrawn, no urine reached the bladder. Abdominal exploration showed both 
ureters enveloped in a retroperitoneal inflammatory mass. They were freed 
and left free in the peritoneal cavity. Recovery was complete and he remains 
well 2 years later. 

Case 9. A man aged 45 was admitted to the hospital because of sudden un¬ 
heralded and complete anuria of 4 days’ duration. Cystoscopic examination was 
done and catheters easily passed to the renal pelves, finding urine in each. When 
they were withdrawn no urine reached the bladder and they were later replaced. 
Bilateral nephrostomy was done. The ureters were dilated several times and 
the nephrostomies healed, but the urine remained infected in spite of repeated 
ureteral dilatations and the use of sulfa drug and penicilliu. He became anemic 
and his renal fimction diminished. Fmally, about 4 years after the episode of 
anuria, he entered the hospital and died of uremia. Autopsy showed both ure¬ 
ters enveloped in and compressed by an inflammatory retroperitoneal mass. 

Discussion: These two are of great interest and have been reported previously 
by one of us. In both, anuria appeared out of a clear sky. In both, the ob¬ 
struction was due to the envelopment of the ureters in an inflammatory retro¬ 
peritoneal mass. The origin of this mass is not known in either instance. One 
suggestion is that it was a degenerating lipoma in each instance. We have been 
able to find no similar cases described in the literature. These 2 cases illustrate 
the extreme importance of cystoscopic examination in aU instances of anuria 
not adequately explained. In the 1 case. No. 8, we have apparently achieved 
complete relief and it is probable that the same procedure would have relieved 
the other patient had we not unfortunately been able to dilate his ureters suflB- 
ciently to permit the nephrostomies to heal. For if the nephrostomies had not 
healed, we would vmdoubtedly have subjected him to abdominal exploration, 
found the condition, and freed the ureters as we did in case 8. 

So much for the cases of obstructive anuria. We now take up those cases 
classed as secretory, cases 10 through 27. 

Cases 10. A man aged 39 gave a history of severe suprapubic pain, gradual 
decrease in urinary output for 4 days, and complete anuria for 24 hours. On 
examination only 2| cc urine was found in the bladder, and the nonprotein nitro¬ 
gen was 61.8. An x-ray showed a shadow suggestive of a stone in the region of 
the lower left ureter. Catheters were passed to each pelvis and a hydronephrotic 
drip occurred on the left and some mine drained from the right ureter. Indigo 



ANURIA 


613 


carmine appeared in 5 minutes on the right and in 12 on the left side. On the 
evening following cystoscopy, he began to void copiously, and the nonprotein 
nitrogen rapidly returned to normal. This is rather puzzling, but the history of 
anuria was veiy clear, and the blood nitrogen corroborated the history. We 
have elassified this as a case of reflex anuria. We realize that a case could be 
made out for classification as obstructive. 

Case 11. A 41 year old man had a urethral stricture dilated -svith filiform and 
follower. The filiform broke off and remained in the bladder. The stricture 
was then rapidly dilated and the filiform removed through a eystoscope. Fol¬ 
lowing this he had a chill, his temperature rose to 106 degrees and he became 
comatose. There was anuria for 24 hours, in spite of an intake of 3750 cc. He 
then began to void and went on to complete recovery. We have classified this 
as reflex anuria. 

Case 12. A man of 52 with hypertension had a cystoscopic examination be¬ 
cause of microscopic hematuria. Normal pyelograms were obtained. He voided 
no urine for 2 days and none was found in his bladder; the nonprotein nitrogen 
rose to 70 mg. per cent. He was treated by renal diathermy and fluids forced 
to 3000 cc. He began to void at the end of 2 days and had no trouble there¬ 
after. Subsequent investigations showed him to have chronic glomerular ne¬ 
phritis. A good case for the inclusion of this man under ureteral block could be 
made. 

Case IS. A 42 year old woman had a diagnosis made of probable early car¬ 
cinoma of the stomach, and with blood pressure of 140/80. In preparation for 
abdominal exploration, one afternoon she was given 300 cc of amigen solution 
slowly. This was followed by a severe chill and a rise in temperature to 105 F. 

2 hours later. Her condition resembled shock, with cold and clammy extremities, 
cyanosis, rapid and thready pulse, and blood pressure of 56/30. The temper¬ 
ature became subnormal. She was given 1000 cc of 5 per cent glucose solution. 
Late that night she was given 1000 cc whole blood and was placed in an o.xygen 
tent. The blood pressure the next morning was 60/40, the nonprotein nitrogen 
55 mg. per cent, blood chlorides 493, hemoglobin 11.7 gm. and red blood cells 
3,550,000. The first 24 hours there was 60 cc urine. On the second day the 
blood pressure rose to 96/62 and the urinary output increased and continued to 
increase, though the nonprotein nitrogen rose to 80 and did not fall to normal 
rmtil 5 days later. This seems to be a case of suppression of urine secondary to 
the prolonged hypotension caused by a foreign protein reaction. It is interesting 
to speculate whether the ischemia and anoxia had persisted long enough to cause 
degeneration of the tubular cells. The duration was not long and we have not 
classed this as lower nephron nephrosis. 

Case 14. A 52 year old woman, a loiown diabetic with hypertension, was 
admitted to the hospital in a stuporous condition with a history of anuria of 

3 days’ duration. Initial laboratory findings were as follows; Blood sugar 
125; COj, 45.5; nonprotein nitrogen 103; diastase 16.5; hemoglobin 8.0; red 
blood cells 2,730,000; white blood cells 10,200. 

She was treated at first by the intravenous administration of fluids containing 
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glucose and sodium chloride. The next day, cystoscopy showed a normal bladder 
containing 5 cc urine; unobstructed ureters, nonsecreting kidneys, and no crys¬ 
tals were found. Catheters were left indwelling. The following day the non¬ 
protein nitrogen had risen to 165, and peritoneal lavage and unilateral renal 
decapsulation was done. She was placed in oxygen and continuous peritoneal 
irrigation with Ringers lactate solution instituted. The following day she was 
mentally more clear, but the anuria persisted. The accompanying table shows 



Fig. 1. Anuria-Terminal Nephritis ^284244 


how the blood chemistry readings were affected by peritoneal lavage. Three 
days later she expired rather suddenly, and autopsy showed advanced chronic 
and acute glomerulonephritis (fig. 1). 


DATE 

BLOOD 

PERFUSION FLUID 

NPN 

COi 

Cl 

NPN 

Adm. 4/30/47 


45.5 



5/1/47 


1 



5/2/47 

■■ 

70.5 

333 


Perfusion 


1 



5/3/47 

115 

58 

390 

A.M. 88 
P.M. 115 

5/4/47 

100 * 

63.2 

400 

68 

5/5/47 


52.6 

427 

84 

5/6/47 

135 
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Case 15. For the privelege of including this case in our list, we are indebted 
to Dr. W. G. Elliott and Dr. George A. DeJong of Detroit. A woman 37 years 
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old had had a posterior gastro-enterostomy and vagotomy for peptic ulcer. Her 
postoperative course was stormy and she was unable to retain fluids for several 
days, and became very dehydrated. In the first 9 days, the urinary output was 
very low, the measured output for the last 5 days of that period being only 
255 CO, and the total output just about balanced the total intake. After this 
the urinary output steadily increased and the nonprotein nitrogen after rising 
for a day or so as high as 138, began to fall until it was 35 a week later. The 
blood chlorides had fallen to 284 on the day the urinary output began to rise, 
and rose steadily to normal. Clinically she had been in acidosis and was given 
lactate solution intravenously. At the turn in the tide, the CO 2 combining power 
of the blood was found to be elevated. For 46 hours, because of the elevation of 
the nonprotein nitrogen, her stomach was lavaged with Ringer’s lactate, and it 
is interesting to note the nonprotein nitrogen in the gastric washings was 50 mg. 
per cent one day, and 27 mg. per cent the nerrt. Recovery was complete a month 
postoperative. 

Originally this case was listed under the heading of “dehydration,” but the 
anuria from dehydration alone should be relieved promptly by remedying the 
dehydration. The duration and other features of this case indicate that there 
must have been cell damage, and it should properly be listed as a case of lower 
nephron nephrosis. 

Case 16. A 50 year old man with an initial blood pressure of 200/112 had an 
abdominoperineal resection for adenocarcinoma of the rectum. During the op¬ 
eration the blood pressure dropped markedly, and he received 1500 co of whole 
blood. Immediately after operation, the systolic pressure fell to 70 and clinical 
signs of shock were evident. An additional 1000 cc blood and 1000 co 50 per 
cent glucose were given in the first 24 hours, when his blood pressure stabilized 
at 120/80. In the first 24 hours, the urinary output was 30 co, the next day 
250 cc, and 600 cc on the third day. By the fifth day the nonprotein nitrogen 
was 221 and the chlorides had dropped to 221. Fluids were limited to 2000 co 
daily. He died on the sixth day and autopsy showed changes in the distal 
tubules characteristic of the lower nephron syndrome. 

Treatment here can be criticized; after initially replacing blood fluid loss in 
order to bring the blood pressure up to reasonable levels, the fluid intake should 
have been reduced to maintenance levels. There was no pulmonary edema in 
this case, however, and probably the axcess fluid played no part in the outcome. 
The failure to establish electrolyte equilibrium may have played some part. 

Case 17. A 68 year old woman had been given 4 gm. sulfadiazine for acute 
cystitis 3 days before admission. Apparently there was almost immediate anuria 
in spite of the fact that she drank plenty of fluids. She became drowsj^ and 
stuporous and was admitted semicomatose with a nonprotein nitrogen of 100, 
and a CO 2 of 28.7. Cystoscopy showed 250 cc in the bladder; the ureters were 
easily catheterized and urine was obtained from each pelvis. No crystals were 
seen. The first day, 200 cc drained from the ureteral catheter; the following day 
1255 cc, and on the fourth day 3200 cc were obtained. Pyelograms then showed 
slight hydronephrosis on each side. The catheters were removed and she voided 
spontaneously and adequately thereafter. The nonprotein nitrogen reached a 
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pealc of 118 on the fourth hospital day, and reached normal on the thirteenth. 
She has remained well. In tliis case, one complicating factor was a history of 
carcinoma of the cervix treated by panhysterectomy 7 years before. There was 
no sign of recurrence at the time of this episode. 

Case 18. A 42 year old man had been treated for pneumonia by 60 gm. of 
suKapyridine. He became unable to void, and his phj’^sician was unable to pass 
a catheter. In the emergency room, filiforms were tried and a No. 18 follower 
catheter passed producing no urine. A false passage was feared. The patient 
was very heavy and the bladder seemed distended so a trocar was tried Avithout 
result and a suprapubic cystotomy was done, no urine being found in the bladder. 
The bladder was closed tightty and an indwelling catheter strapped in place. 
The nonprotein nitrogen on admission was 77. He began secreting urine the 
night after operation, and his output gradually returned to normal and the non¬ 
protein nitrogen fell gradually to normal. The suprapubic wound healed per 
primam and he was discharged well, at the end of 12 days, and has remained 
weU. His renal function is normal so far as can be determined. We are not 
particularly proud of our record here. 

Case 19. A woman of 23 years Avas delivered, by forceps, of a frank breech 
presentation. Anuria developed immediately after delNery, and the nonprotein 
nitrogen rose to 130 mg. in 8 days. Cystoscopy shoAved marked edema of the 
trigone; only the right ureter could be catheterized, and no urine drained from it. 
She was treated by limiting fluids to 2000 to 2500 cc daily, and renal diathermy. 
Her face and body became very puffy, but there was no pulmonary edema. 
Urine appeared in 7 days and her nonprotein nitrogen continued to rise for 4 
days, and then began to drop, and became normal 10 days later. Two days 
after anuria ceased she began to have profuse diuresis. She Avas put on full diet 
and no effort was made to give chlorides in any other form. Recovery was com¬ 
plete as evidenced by normal urea clearance, normal nonprotein nitrogen and 
normal intravenous pyelograms. 

The treatment here is open to criticism. Fluids were not forced, it is true, 
but they were not adequately limited. Apparently regeneration occurred suflS- 
ciently early to take care of a moderate excess of fluid before the circulation 
became embarrassed. 

Case 20. A 26 year old woman in the sixth month of pregnancy had a mild 
toxemia, and was delivered of a still-born baby. Following this, she passed no 
urine. On admission, her blood pressure was 160/100 and cystoscopy showed 
no urine in the bladder, no ureteral obstruction and no urine in the renal pelves. 
The nonprotein nitrogen rose to 90 on the tliird day adter admission; when 75 
cc of urine were obtained by catheter, on the fourth day, 175 cc; and on the fifth, 
275 cc; on the sixth, 150 cc. On the seventh day, 375 cc were obtained, and 
from this day on, the output steadily improved, although the nonprotein nitrogen 
continued to rise imtil it reached 158 on the eleventh day after admission, and 
did not reach normal until the nineteenth day after admission. She was in ap¬ 
parently good condition all the time, and the only treatment she received Avas the 
limitation of fluids to 1500 to 2000 cc daily in the early days until the urinary 
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output began to increase. No attention was paid to the CO 2 combining power, 
nor to the electrolytes. (See figure 2. In this chart, the pealcs on the intake 
curve indicate compensation for vomiting.) 

Case 21. A. 27 year old woman had a transfusion reaction followed 3 days 
later by nausea, vomiting and epigastric pain. Acute pancreatitis was suspected, 
and the diastase was found to be 70. The urinary output diminished, and no 
urine was obtained on the ninth day after the transfusion, and her nonprotein 
nitrogen was 142. The diastase dropped to 58, and the urinary output gradually 
increased and the nonprotein nitrogen and diastase decreased until normal levels 



intake-™ 

Fig. 2. Anuria-Post Partem-Toxemia of Pregnancy #529097 

were reached on the twenty-eighth day after the transfusion. The diagnosis was 
transfusion reaction -with acute pancreatitis, and lower nephron nephrosis. She 
has been well since. She had a stomach tube with continuous suction, and re¬ 
ceived between 2000 and 2300 cc fluid by vein and tube each day, probablj' a 
slight e.xcess over the ideal. 

Case 22. A 52 year old man, following transurethral resection, began to have 
fever and was given sulfathiazole, 1 gm. every 6 hours. He became to.xie, de¬ 
veloped anuria, and had a rash over his whole body. He became jaundiced, 
and died in what was thought to be uremic coma, with a nonprotein nitrogen of 
96 on the eighth day postoperative. He was treated by forcing fluids. This 
occurred in 1943, and by hindsight, we can see that this was a case of so-called 
intravascular hemolysis, and that our treatment was very bad. Unfortunately, 
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there was no autopsy, but we can feel sure that the characteristic lesions of lower 
nephron nephrosis would have been foimd. 

Case 23. A man 50 years old, at the time of an abdominoperineal operation 
for rectal carcinoma, received 200 cc pectin and 1000 cc blood, followed by severe 
reaction, and anuria, becoming oliguria. He died 6 days later. The nonprotein 
nitrogen rose to 118 three days before death. The carbon-dioxide combining 
power was 33.4 at one time. The treatment was forcing fluid between 3000 cc 
and 6000 cc daily. Death was accompanied by pulmonary edema. Autopsy 
showed the typical lesions of lower nephron nephrosis. His chances of survival 
would have been better if treatment had been less vigorous. 



DAYS'—I 2 5 « 5 6 7 8 D 10 It 12 


N PN- INTAKE oa-aa-*” 

COj- OUTPUT. 

Fig. 3. Sulfadiazine Anuria jSi391374 

Case A 35 year old man received 60 gm. of sulfadiazine in 2 doses for a 
respiratory infection. He noted nausea and vomiting and the next day passed 
no urine. A small amount of mine examined, showed blood cells, but no crystals. 
He was then admitted to the hospital. Cystoscopy showed 5 cc fluid in the 
bladder, no ureteral obstruction, and no urine in the pelves. Fluids were forced 
to 5000 cc. The nonprotein nitrogen rose gradually, his face became edematous. 
Five days after admission, the nonprotein nitrogen was 127, and there was evi¬ 
dence of pulmonary edema. Peritoneal lavage was instituted, and the patient 
put in oxygen. He was perfused with Ringer’s lactate with 10,000 units of peni- 
cillia added to each litre of solution. During the next 12 hours, due to technical 
difficulties only 240 cc of fluids perfused. Followed this, satisfactory drainage 






ANmilA 


619 


was established, and perfusion maintained at an average of 12,000 cc daily. On 
one day, 10 per cent glucose solution was used in the hope of withdrawing some 
fluid from the lungs, with some clinical evidence of improvement. After this. 
Ringers lactate solution was used. Perfusion was used for 4 days until the pa¬ 
tient rather suddenly expired, 9 days after admission. Autopsy showed marked 
pulmonary edema, and the kidneys sliowed the characteristic lesions of lower 
nephron nephrosis. 

This case merits some discussion. The early treatment was wrong. There 
was no necessity of replacing a large amount of fluid, or in raising his blood pres¬ 
sure, so the initial intake of 5000 cc was an error. Also, for a few days, he 
received 3,000 cc per day, and tliis being considerably more than his output, 
accumulated in his body, of which evidence was given hy facial edema, and pul¬ 
monary moisture. The following tabulation and the diagram (fig. 3) show some 
interesting features in the course of the patient. It will be noted that the non¬ 
protein nitrogen could be lowered by perfusion, and that the perfusion fluid 
showed a nitrogen content. The chloride and carbon dioxide determinations 
showed no marked change throughout. 
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125 

35.9 

453 


4/17 

145 

44.4 

473 

125 

4/lS 

119 

52.8 

460 

91.2 


Case SB. A 64 year old man had shown himself sensitive to sulfathiazole. 
He was thought to have pneumonia, and was being treated with sulfadiazine, 
which he tolerated well. By mistake he was given two tablets of sulfathiazole, 
and immediately reacted amazingly. His temperature went to 103 F., and he 
ceased to urinate. The anuria persisted for 7 days “despite liberal adminis¬ 
tration of intravenous fluids,” caffeine, and renal diathermy. The nonprotein 
nitrogen rose as high as 108. On the eighth day, the urinary output began to 
increase and slowly returned to normal. He was eventually discharged after 
30 daj'S in the hospital, at which time the nonprotein nitrogen was 40 and the 
phenolsulphonphthalein 17 per cent in 2 hours. Later, the phenolsulphon- 
phthalein increased to 00 per cent in 2 hours. The patient recovered in spite 
of our efforts. 

Case SB. A man of 52 yeans was admitted to the hospital 2 days after be¬ 
coming ill with acute hepatitis. Treatment consisted of intravenous 10 per cent 
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glucose. The urinary output diminished to nothing the fourth day of hospi¬ 
talization, and the anuria persisted until his death on the sixth hospital day. 
On the fourth day, the nonprotein nitrogen was 108 and the artificial kidney was 
connected to the femoral vein by a catheter. His fluid intake was over 3,000 cc 
per day, and death was accompanied by pulmonary edema. The artificial kidney 
did not improve his clinical condition. Unfortunately, no autopsy was 
permitted. 

Case 27. A man of 65 years had been given 4 gm. of sulfadiazine daily for 4 
days, in treatment of an eye infection. He had chills and fever, the minary out¬ 
put diminished, and for 2 days before admission he had voided no urine at all. 



Fig. 4. Sulfadiazine Anuria jSf 367368 


Cystoscopic examination showed no urine in the bladder and catheters were 
easily passed to the pelvis; 5 cc of urine was obtained from the right pelvis, and 
this contained no sulfa crystals. He was placed on a limited fluid intake, at¬ 
tempting to replace only the amount lost by respiration and perspiration. The 
nonprotein nitrogen on admission was 125, and the next day it was 180; the fol¬ 
lowing day, 185. On the second day of hospitalization, a two way Miller- 
Abbott tube was introduced, and gastric and duodenal lavage instituted. The 
amount removed was subtracted from the amount given, and enough fluid given 
intravenously to keep the daily intake between 1200 and 1500 cc. The chlorides 
and the carbon-dioxide combining power remained within reasonable limits. On 
the fourth day of admission, 6 days after the onset of anuria, he voided 340 cc 
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urine, and the amount steadily increased each day. The lavage was discontinued 
and fluids were forced by mouth. The nonprotein nitrogen continued to rise for 
2 days after the onset of diuresis, rising to 229, and then gradually declining to 
normal 25 days after the onset of his illness. During the period of diuresis, ex¬ 
cept for the administration of a normal diet, no effort was made to give chlorides, 
and there was no evidence of e.xcessive output of chlorides. 

It is interesting that clinically this man never seemed to be in critical con¬ 
dition. He remained reasonably alert all through. Figure 4 is self-e.\planatory. 

MBCOSSION 

We have here reported 27 cases of anuria of various kinds, some recent, some 
occurring several years ago. In some, the urological division was completely 
responsible for the care; in some, it shared in the responsibility; and in some, it 
played no part. What we can now see to have been errors in treatment, we have 
endeavored to bring out. 

The most interesting group is that of the lower nephron nephrosis, in which 
group we have included 13 of our patients. Of these 13 patients, 5 died. By 
hindsight, we can say that in all these 5 cases, the treatment was faulty. This 
is not to say that all would have recovered, if the treatment had been different. 
Three of them would certainly have had a better chance to recover, had they 
received more rational treatment. The other 2 patients had been subjected to 
e.\ceedingly extensive and shocking operations, and undoubtedly hemorrhage 
played a large role; it is probable that no treatment would have offered much 
hope. It is suggestive that pulmonary edema was present in four of the cases. 

It is also interesting and suggestive that all of our patients who received 
treatment that we would now consider reasonably satisfactory, recovered. 

Of the 8 of our patients who recovered, 2 may be said to have received excel¬ 
lent treatment; 4, to have received satisfactory treatment; and 2 recovered in 
spite of the treatment given. 

It has been shown by various authors, that when diuresis begins, there may be 
a drain on the chlorides, and it may be necessary at this time, to give chlorides 
as well as increased fluids. This did not occur in any of our patients. In no 
case was it necessarj' to give more chlorides than they received in the diet. 

In addition to the regimen described above certain other methods have been 
suggested, and used, in the hope of re-establishing renal function in these cases; 
decapsulation, spinal anesthesia and parnsjunpathetic block. 

We have tried decapsulation, with no success; but not in cases of the lower 
nephron syndrome. As Thom stated, it seems probable that when it has seemed 
successful, it has been done at the moment when diuresis was about to commence. 

We have had no c.\perience with spinal anesthesia or parassunpathotic block. 
They seem rational procedures on the basis of Triieta’s theory of neurogenic 
cortical ischemia and anoxia, particularly if done early, before extensive necrosis 
of the tubule cells has taken place. There are reports in the literature of favor¬ 
able effects of these measures. 

Renal diathermy is another measruc that has a rational basis. We Iiave used 
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it, but cannot tell whether it has helped or not. It is completely harmless, how¬ 
ever, and we felt it worth tiying. 

There are four methods designed to reduce the amount of waste products of 
metabolism in the blood: sweating; the artificial kidney; peritoneal perfusion; 
and gastric lavage. We have used sweat baths in the past, with what results 
we are not prepared to say. The artificial Iddney was tried on 2 of the patients 
reported here. In 1 case, it was not possible to connect it correctly, so it was 
useless, though it did no harm; in the other, it may have contributed to the fatal 
outcome because of hemorrhage and clotting. 

Peritoneal lavage was tried in two instances. In both cases, it seemed to 
function well. Substantial amounts of nitrogen were found in the perfused fluid 
and the nonprotein nitrogen of the blood simultaneously either stabilized or 
diminished. It is simple to install. Our method was to introduce a Pezzer 
catheter into the peritoneal cavity, high in the right flanlc for intake, and sump 
drain in the lower left quadrant, connected with suction, for outlet. The chief 
drawback was that it required the full-time attention of someone, nurse or phy¬ 
sician, to toy with the outlet to keep the fluid running. The omentmn has a 
tendency to wind itself about the outer tube of the drain. It was rather interest¬ 
ing to see how, by altering the constitution of the perfusing fluid, alterations in 
the blood chemistry could be brought about. 

Both patients on whom we used this method died, and autopsy showed no 
peritonitis, but did show opacity and thickening of the peritoneum, suggesting 
that the period of effectiveness of such a perfusion would be limited. 

Finally, we must consider gastric and duodenal lavage. In the few cases in 
which this was used, we were very favorably impressed. We were able to sta¬ 
bilize or diminish the nonprotein nitrogen of the blood, and we could add or ex¬ 
tract fluid or salt. It is a harmless and easy procedure, and the patients do not 
object to it. Our experience leads us to prefer it to the other methods mentioned. 

As we sum up our experience then, we believe the following conclusions are 
justified: 

There is no demarcation between oliguria and anuria. 

Cystoscopic examination is indicated in the majority of cases, to distinguish 
between the obstructive and secretory types. 

The obstructive type is easily remediable, if the obstruction can be removed. 

In the treatment of the secretory type, it is most important not to force fluids 
after the initial restoration of blood volume and blood pressure. Replacement 
of fluid and electrolyte loss, plus a high caloric, low protein diet are indicated. 

In long continued cases, some means of removing waste products from the 
blood are probably useful. In our experience, gastric and duodenal lavage is 
satisfactory and simple. 

Most patients with uncomplicated lower nephron nephrosis will recover, if 
not droumed. 
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DISCUSSION 

Dk. Eveeett E. Angle (Lincoln, Nebr.): It is a pleasure to open the dis¬ 
cussion of Dr. Ormond’s courageous paper on this broad subject of anuria. The 
treatment of anuria is a problem worthy of om best efforts, both collectively and 
individually. 

I agree with his classification and know that ureteral catheterization in a case 
where there is obstruction of ureteropelvic juncture and in every case where there 
is the slightest possibility of finding an obstruction and relieving such obstruction, 
is one justification of our specialty. 

Let me quickly summarize a case that shows a little different problem in this 
group. A boy of 3 years was brought into the hospital with a history of having 
had his appendix removed, and on the eleventh day started to have trouble with 
distention and toxic symptoms. There was a question as to whether he had an 
obstructive lesion or not, because he had had complete anuria for 2 days and no 
one knew how much urine he had passed for several days before that. 

I saw him two days later, or on the fifth day after anuria, and attempted to 
catheterize the ureter and failed to find either orifice. The bladder was too con¬ 
gested. The next morning we explored his left renal area because there was a 
slight, vague shadow in the x-ray, and nothing on the right. I found a distended 
kidney. A nephrostomy tube recovered 300 cc urine, and he got along fine. A 
month later a plastic operation was done to relieve two bands causing the kink. 

The treatment of the second, or secretory, type of anuria is an entirely differ¬ 
ent matter and intrigues one to use medical rather than surgical skill. There is 
an optimum amount of fluid to give any case of renal insufficiency, and to give 
more than this amount is bad in every case, but the lower the renal function, the 
greater the danger in too much intravenous fluid. 

I agree that sweating is probably useless and possibly harmful. I know noth¬ 
ing of artificial kidney or peritoneal lavage, but think the Scientific Exhibits here 
are most interesting. 

I hope you are not all going to refuse to do renal decapsulation. It can be 
done so quickly that there is little to lose, and it preceded recovery in 2 cases 
recently in Lincoln: One, a man, 43 years old, was under treatment for hepatitis 
following cholecystectomy. He was given 2.5 gm. sodium sulfathiazole intra¬ 
venously. Anuria developed immediately. He was really shut off, and on the 
evening of the third day the blood urea was 187. The CO 2 combining power was 
56 per cent, about normal, but the attending physician wished to have the kid¬ 
neys explored, and we did a decapsulation, which took 40 minutes from beginning 
to end. Although the patient passed very little urine the first day, in the next 
16 hours he put out 400 cc and went on to complete recovery. 

Decapsulation is not without merit. 

In closing, let me suggest this subject to the Program Committee for a sym¬ 
posium rather than a paper. 

Dk. Abeaham D. Segal (Brooklyn, N. Y.): I wish to compliment the authors 
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on their timely papei I should like to discuss one tjpe of anuna In 193G 
Dr J Sturdevant Reid and mjself brought out the syndiome of acute anuria 
in perforated gastric lesions, n hether malignant or ulcer, and u hich do not pi esent 
the usual ciisis of the acute abdomen The syndrome has been misinterpreted 
for acute retention but it is leally anuria on a dehydration basis 

These people give a history of having taken bicaibonate and lianng other 
gastiic disturbances The fluid intake passes into the peritoneal cavitj vliioh, 
vith the suceedmg mflammatoiy reaction, loses its absoiptive poweis, and a 
state of dessication and electrolyte imbalance ensues 

Due to the encapsulation of the intrapentoneal fluid, one receives the impres¬ 
sion of a doughy suprapubic mass Lilvewise the pressure of the aggregation of 
fluid causes a sensation of frequency, but n ithout relief, and no emission of urine 
Inseition of a cathetei reveals an empty bladder 
Rectal examination in most of the cases jielded a small prostate in its normal 
position, m contiadistmction to the large piostate, mIucIi piotrudes so often into 
the rectum as a result of the full bladder 
This anuiia is prerenal m origin and it should be recognized as an entity which 
requiies immediate surgery, antibiotics, fluids, and the establishment of an 
electrolyte balance 

Dr John K Ormond (Detroit, Mich) There are three slides I should like 
to show 

(Slide) This first one shows how a case should not be treated A man w itli 
anuria w as gn en 5000 cc fluid the first day, then for a couple of days he received 
around 2000 At this point, peritoneal perfusion was started and here is the 
nonprotem nitrogen There seems to have been some effect on it He died. 
We had an autopsy and he had very marked pulmonary edema We knew that 
he had that all the time 

(Slide) This is a case that I think shows how a patient should be tieated This 
was anothei sulfonamide anuria You will note the urmary output When it 
started to rise, w e pushed up the fluids and j ou can see how the fluid intake and 
the output weie parallel after that 

An interesting point about these cases is that the nonprotem nitrogen will 
continue to use for 2 or 3 daj s after diuresis starts Then it starts to fall In 
this case the CO. nev er changed It w as not necessarj in this case to giv e chlo¬ 
rides, because the chlorides staj ed at this lev el w itli just the ordmary diet 
(Slide) This IS another patient w ith recovery She h.id toxemia of pregnancy 
I w ish to thank Dr Angle for his discussion, and saj that I have not seen anj 
such cases as Dr Segal reported 
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MANIFESTATIONS OF THE LA^MPHOBLASTOMAS IN 
THE GENITO-URINARY TRACTS 

ERNEST M. WATSON, HANS R, SAUER and MARVIN G. SADUGOR 

From the Roswell Park Memorial Insliliite, Buffalo, N. Y., and the Department of Urology, 
School of Medicine, University of Buffalo, Buffalo, N'. Y. 

Study of the literature indicates that recognition of lymphoblastomatous 
involvement of the urologic tract often represents diagnostic difficulties and a 
substantial number of publications are on record where the true nature of the 
disease was recognized only after emplojunent of ill-advised surgical procedures 
(Kretschmer, Pease and McDonald, Math6, Jacobi, Panoff and Herzlich, 
Marshall and Shnittman, McCrea, Flahert 3 ’’, Cope and Shecket, etc.). For 
the most part, the literature on this subject is comprised of case reports in which 
lymphoblastomatous involvement of various organs of the genito-urinary 
tract has been described. More detailed studies of this problem have been 
presented b 3 '- Barney, Hunter and Mintz (1923), and more recently by Meyer 
(1941), Merrill and Jackson, Jr. (1943), as well as Karshbaum and Preuss (1943). 
Barney, rvho based his report on a review of 51 autopsies of patients with l 3 Tn- 
phoblastomas, determined urinar 3 ’' tract involvement in 33 or 64.7 per cent of 
the cases. An incidence of 68.3 per cent was reported by Kirshbaum and Preuss, 
who based their studies on postmortem examination of 123 patients vith leu¬ 
kemia. 

Although these reports suggest that lymphoblastomatous involvement of the 
genito-urinary tract is a common finding on postmortem examination, it must be 
remembered that the clinical manifestations produced by these changes are 
comparatively infrequent. This paucit 3 '' of urological symptoms in patients 
with lymphosarcoma, leukemia or Hodgkin’s disease accounts for the fact that 
the urologist is only rarely called upon to examine these cases. Nevertheless, 
complications requiring intervention by the urologist may arise in any patient 
with bmphoblastoma, and, in some instances, the urologist ma 3 ’' even be con¬ 
sulted first because the initial manifestations of the disease suggest primary 
urologic tract disease. Particularl 3 '^ in the latter group of cases, where the 
clinical picture is dominated by the prominence of the urologic S3mptoms, the 
true nature of the underlying condition may easily escape earty recognition. 
Therefore, in order to avoid errors, Avhich may have far-reaching consequences, 
it is of prime importance to be conscious of the possibility that certain lesions 
encountered may represent manifestations of bmphoblastoma and not primary 
disease of the genito-urinary tract. 

While the correct interpretation of urological complications may represent no 
difficulties in patients who are known to suffer from l 3 mphoblastoma, it is not 
easy in Undiagnosed cases to recognize such a lesion on first examination, inas¬ 
much as the clinical manifestations produced are in no way characteristic. 

Uremia, hematuria, obstructive s 3 mptoms, frequency and dysuria, or tumefac- 

1 Read at annual meeting, American Urological Association, Boston, Mass., May 19, 
1948. 
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tion of the testicles may be the initial S 3 Tnptoms of the disease and prolonged 
clinical and laboratoiy inYestigations are often required before the true character 
of the condition is recognized. 

The following presentation has been occasioned by the observation of several 
patients who were referred to the urological sendee of the Roswell Park Memorial 
Institute because of primarj’ manifestations of tymphoblastoma in the genito¬ 
urinary tract. The diagnostic difficulties encountered in these cases have 
stimulated interest and prompted a more detailed study of this subject. To 
this end, a review of 1073 cases of lymphoblastomas admitted to this institution 
during a 35 year period, was undertaken and data with regard to the incidence 
of urologic tract involvement were collected. Four hundred and fifty-six of 
these patients had Ijunphosarcoma, 234 had leukemia and the remaining 383 
had Hodgkin’s disease. 


Table 1 Invclvement of urologic trad by lymphoblastomas 
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A'’arious degrees of involvement of the urologic organs uere determined in 
80 or 7.5 per cent of the 1073 cases. The incidence of these manifestations 
was highest in patients with leukemia (32 or 13.0 per cent of 234 cases) and 
lymphosarcoma (43 or 9.5 per cent of 450 cases) and comparatively infrequent 
in patients rrith Hodgkin’s disease (5 or 1.3 per cent of 383 cases). 

However, it must be understood that these figures do not give a true picture 
of the actual occurrence of such lesions, since there existed a x'erj^ marked dis¬ 
crepancy between the incidence of urologic tract involvement as determined 
by clinical findings and bj' postmortem examination. It was found that uro¬ 
logical manifestations of the disease were demonstrable in 02 or 43.3 per cent of 
143 autopsj' cases. Also, in this material, it was determined that the patients 
vith leukemia (27 or 58.0 per cent of 40 cases) and Ij'mphosarcoma (32 or 01.9 
per cent of 52 cases) showed a much more common occurrence of urologic tract 
involvement than those with Hodgkin’s disease (3 or 0.0 per cent of 45 cases). 
(See table 1.) 

Several reasons can bo advanced whj' autopsy studies onlj' can supplj- ac¬ 
curate data as to the actual incidence and extent of the pathological changes 
produced by l 5 TnphobIastomatous involvement of the urologic organs. For 
instance, the absence of urological sjTnptoms does not necessarib’ preclude 
urologic tract involvement, because the lesions maj' be either too small to cause 
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symptoms or under ceitain conditions they may remain asjrmptomatic in spite 
of being extensive. This is substantiated by the observation that clinical, as 
well as laboratory findings are often negative for urological tract involvement, 
even during the terminal stages of the disease although subsequent postmortem 
examination may reveal considerable urinary tract disease. In addition, it 
must be understood also, that urological symptoms, particularly in patients 
with advanced disease, are prone to be overshadowed by the severity and acute¬ 
ness of other more prominent manifestations of the disease. 

It ensues from the above discussion that it is quite possible that urologic 
tract involvement may escape the attention of both the patient and the physician. 
This is borne out by the fact that 57 or 71.3 per cent of the 80 patients who fell 
into this category had no record of urological symptoms throughout the course 


Table 2. Urological symptoms produced iy lymphohlaslomatous involvement 
of the genito-urmary tract in 80 cases 


Asymptomatic throughout 

57 

Hematuria 

6 

Bleeding from local lesions 

1 

Pain in kidney region 

2 

Uremia 

3 

Urinary retention 

2 

Frequency and dysuria 

1 

Incontinence of urine 

1 

Edema of penis and scrotum 

4 

Priapism 

1 

Tumefaction of testicles 

2 

Total 

80 


of the disease (table 2). Of the urological manifestations produced by lympho- 
blastomatous involvement in the remaining 23 patients, bleeding was the most 
common symptom (7 patients). It was determined, furthermore, that symptoms 
referable to the genito-urmary tract represented the first manifestations of the 
disease in 5 of the latter group of 23 cases. The initial symptoms in these 5 


patients were as follows: 

Cases 


Painless hematuria 

2 

(lymphosarcoma of kidnej's) 

Bleeding from local lesion 

. 1 

fiymphosarcoma of female urethra) 

Urinary retention 

1 

fiymphosarcoma of prostate) 

Tumefaction both testicles 

1 

(leukemia of testicles) 


Of our 80 cases, an analysis with regard to the organs involved revealed as 
an outstanding fact that the kidneys were predominantly affected (66 patients 
or 82.5 per cent), but lymphoblastomatous involvement was also observed in 
the Iddney pelves, ureters, bladder, prostate, testicles, penis and urethra (table 
3). “VSTiile the lesions remained confined to one urologic organ in 55 patients, 
involvement of more than one was demonstrable in 13 patients; in the remaining 
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8 cases, the exact number of genito-urinary oigans involved could not be deter¬ 
mined because no autopsy was obtained. 


T XBLE 3 Vrologic organs iniolved hy lymphoblastomas in 80 cases 



lYUrBOSAR 
COUX ' 

43 

LEUKEin K 

32 

nODGKI'j’S 

DISEASE 

5 

TOTAL 

SO 

Kidne>s 

34 

30 

2 

66 

Kidney pelves 

9 

2 

1 

1 12 

Ureters 

9 

4 

1 

14 

Bladder 

5 




Prostate 

3 




Penis 


2 

2 

4 

Testicles 

2 

1 


3 

Urethra 

1 



1 



Fig 1 DoiMwaril and medial displacement of left kidney and ureter by splenomegaly 

KIDNEY 

Many variations of clinical and pathological changes occurring singly or in 
combination, may be produced in the kidneys as a result of involvement from 
lymphoblastoma. 

1) Displacement of the kidneys m any direction may take place as a result 
of splenomegaly or formation of retioperitoneal lymphoblastomatous tumor 
masses (fig. 1). The frequency of its occurrence cannot be determined with 
any degree of accuracy, since this condition rarely produces urological symptoms 
and for this reason no urological investigation is requested, as a rule. In addi¬ 
tion, it must be remembered that negative findings at the time of examination 
need not necessarily preclude the possibility of previous kidney displacement 
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since return to its original position is the rule if regression of the displacing tumor 
masses occurs following initial treatment of the primary disease. If investigated, 
the diagnosis of this condition offers no difficulties: displacement of the kidney 
can be determined in certain cases, by palpation, but pyelographic studies are 
necessary in order to obtain more accurate information. 

2) Invasion of one or both kidneys by direct extension from perirenal tumor 
masses may be encountered on postmortem examination in patients with ex¬ 
tensive retroperitoneal lymph node involvement. Yet, although the kidneys 
were quite commonlj’' found imbedded in lymphoblastomatous tumor growth, 
direct infiltration of the kidnej’’ through its capsule was noted in only 5 cases 

(fig. 2). 



Fig. 2. Extensive b-mphcsarcomatous involvement of kidney 

3) Macroscopic involvement of the renal parenchj'^ma in the form of multiple 
nodules of varying size is the most frequently encountered picture (fig. 2). 
Occasionally, a single lesion may constitute the only evidence of renal involve¬ 
ment, but also infarction is encountered in isolated cases. 

The symptoms produced by these changes are primarily determined by 
the t5T5e of lesion present. For example, if infarction occurs, profuse hematuria 
may result (fig. 3)-, in contrast, symptoms may be absent or insignificant in 
patients with solitary or multiple foci. In the latter group of cases slight 
albuminuria, microscopic hematuria vdth or without casts, may be the only 
findings; however, it has been noted that the urinary findings were sometimes 
minimal, in spite of extensive kidney involvement. Depending on the degree 
of parenchymal destruction, impairment of kidney function takes place and in 
certain cases, where large areas of the kidney parenchyma have been replaced 
by tumor groviih, oliguria followed by uremic symptoms may occur. Early 
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recognition of such n condition is of prime importance in these cases, because 
prompt initiation of appropriate treatment will, at least temporarily, not only 
arrest but also induce regression of the basic underlying disease. 



Fig. 3. Hematuria from right kidney causing filling detects in right ureter due to blood 
clot formation. Autopsy 2 weeks later revealed large infarct in right kidney and normal 
ureter. 



Fro. 4. Lymphoblastomatous infiltration of intertubular spaces of kidney 


4) In kidno 5 's which app.arently are unaffected on gross inspection, various 
types of microscopic lesions may be demonstrable singly or in combination in 
either all or some parts of the renal parenchyma (fig. 4). These findings may 
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consist of a) diffuse infiltration of the intertubular spaces, b) involvement of the 
periglomeralar structures, or c) invasion of the perivascular, spaces. As these 
changes progress, compression of the secretory units frequently associated with 
stasis in the smaller blood vessels takes place often resulting in gross hematuria, 
but, also uremia may develop during the more advanced stages of the disease. 
It ensues that the possibility of this pathological picture should be entertained in 
patients with urologic tract symptoms where pyelographic studies fail to show 
morphological abnormalities. 


Table 4. Pathological changes produced in 80 patients ivith urologic tract involvement 

from lymphoblastoma 



XYMPHO- 

SARCOMA 

43 

PATIENTS 

LEUKEMIA 

32 

PATIENTS 

HODGKIN’S 

DISEASE 

5 PATIENTS 

TOTAL 

80 

PATIENTS 

Kidney 1 

Displacement 

2 



2 


Invasion from without 

4 

1 


5 

i 

Alultiple or single macroscopic 

17 

10 

2 

29 


nodules 






Infarction 1 

1 



1 


jMicroscopic involvement 

7 

18 


25 


Clinical evidence (functionless 

s 

3 


11 


kidney, uremia) 





Kidney pelves 

Direct invasion 

1 


1 

1 

! 

Dilatation 

8 

2 

1 

11 

Ureters 1 

Displacement 

5 

2 


7 

! 

Direct invasion 

1 



1 

i 

Dilatation 

7 

2 

1 

10 

Bladder 


1 5 



5 

Prostate 


3 



3 

Penis 



2 

2 

4 

Urethra 


1 



1 

Testicles 


2 

1 


3 


It may be difficult at times to establish a clinical diagnosis of kidney involve¬ 
ment by lymphoblastoma. The urinary findings are usually not characteristic 
but rather suggest chronic nephritis which is known to occur during the terminal 
stages of an}^ malignant disease. Even in patients where gross hematuria, loss 
or impairment of kidney function, obstructive symptoms or pyelographic changes 
give evidence of renal involvement by lymphoblastoma, it is almost impossible 
to conclude with what types of pathological changes one is confronted in each 
indmdual case. Furthermore, it must be remembered that the urologic tract 
lesions as demonstrated on one occasion need not remain constant but are apt 
to undergo pai-tial or complete regression folloudng therapy. This latter fact 
accounts for the discrepancy between the clinical and the postmortem findings 
which are encountered at times. 
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Study of the data collected indicated that renal involvement predominated in 
the group of 32 leukemia patients wheie kidney lesions were determined in 30 
or 93.8 per cent of the cases. This compares with an incidence of onlj- 34 or 
79.1 per cent in 43 patients with Ijunphosarcoma. The number of patients 
with kidney involvement from Hodgkin’s disease is too small in this case series 
to permit conclusions. 

A further analysis of this material disclosed inteiesting obseivations with 
regard to the type of renal lesions encoimtered in the gioup of patients with 
leukemia and lymphosarcoma; namefy, it was noted that microscopic infiltration 
of the kidney paienchyma was much more common in patients with leukemia 
(18 or GO per cent of 30 cases) than in patients with Ijunphosarcoma (7 or 20.G 
per cent of 34 cases) (table 4). Significantly enough, it Mas also observed that 
macroscopic kidney lesions fiom leukemia M-ere usually less numerous and less 



Fig. 5 A, hydronephrosis, left kidney and latcr.al displacement of urotor due to retro¬ 
peritoneal lymphoblastomatous tumor masses. medial displacement and obstruction 
of both ureters by lympbosarcomatous tumor growth encompassing pelvic brim C, 
bilateral lateral displacement of ureters by extensive retroperitoneal lymphosarcoma. 

extensive than those from lymphosarcoma M'hich indicates that lymphosarcoma 
shoM’s a higher degree of invasiveness. 

KinNET PELVES AND URETERS 

Dilatation and/or displacement of kidney pelves and ureters due to adjacent 
tumor masses is common in patients tvitli lymphoblastomas (fig. 5, A), yet 
direct invasion of these organs may also be found occasionally. The typo and 
the extent of these changes depend largely on the location of the tumefaction; 
for instance, it 'vas noted that dilatation of kidney pelves and ureters occurred 
predominantly in patients M'ith lesions encompassing the pelvic brim (fig. 5, B) 
(Marshall and Schnittman), while in\-olvemcnt of the lymphatics siiiroiinding 
the more proximal paits of the upper urologic tract Mas moie apt to cause dis¬ 
placement (fig. 3, C). 

In rare instances, h 3 'dronephrosis ma}’ be produced bj’ leukemic marrow M hich 
forms around the hilus of the kidney. Tliis condition, Mhich has been described 
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by various authors (Moore, Meyer, Parkes-Weber, a.o.) has not been observed 
in this case series. 

The symptoms most commonly produced bj’’ the aforementioned lesions con¬ 
sist of vaiying degrees of obstructive manifestations. In addition, gross hema- 
turict may occur as a result of direct invasion of kidney pehds and ureter or 
due to secondary changes in the renal parenchjmia. Other patients, however, 
mil remain asjunptomatic. 

Urological examination is of significant diagnostic value in these cases since 
pyelograms may demonstrate the presence of retroperitoneal masses in some 
patients where palpation is not conclusiA^e. Furthermore, b 3 ’- comparative 
stud}'- of subsequent urograms, the effect of therapy directed against these lesions 
can be eAmluated more accuratel 5 ^ 



Fig. 6. Circumscribed solitary Ij^mphosarcomatous tumor nodes in outer bladder wall 

BLADDER 

Involvement of the bladder b}’- Ijnnphoblastoma is extremely rare. This is 
borne out by the paucity of the literature on this subject which consists either 
of isolated case reports (Kirshbaum and Preuss, Pentecost and Pizzolato, a.o.) 
or of casual references to its occurrence (Huggins and Johnson). 

The folloAving types of vesical lesions maj'^ be produced by these tumors: 

a) Circumscribed single or multiple foci in the bladder wall. This type of 
lesion is of particular interest inasmuch as it represents an instance of distant 
immlvement of an organ Avhich is knoira to be invaded almost only by direct 
extension of tumor growth from the adjacent structures. By Avay of illustration, 
the discovery of 3 tumor nodes in the upper right posterior bladder wall of a 
patient who died of generalized lymphosarcomatosis is the only instance at this 
institution where the occurrence of distant bladder manifestations was observed 
in 1110 autopsies for mahgnant disease. Interestingly enough, this patient had 
no bladder symptoms during the course of the disease because the lesions had 
remained confined to the outer bladder wall and their presence Avas not demon¬ 
strable through the intact mucosa of the bladder caA'ity (fig. 6). 
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b) Direct invasion of the bladder by encompassing peinesical tumor masses 
This type of lesion nas obsen'ed in 4 of oui patients nith Ijunphosaicoma A 
cystoscopic diagnosis was established m 2 of these patients who complained of 
painless hematuria and d 3 'suiia nith fiequency respectivelj In the other 2 
patients, the lesions neie discoveied on postmortem examination 

c) Extension of lymphoblastoma of the piostate into the bladdei This form 
of bladdei inxohement has not been encountered in this mateiial, howevei, its 
occurience as a distinct entity has been emphasized by IMej'er, Barnej^ Hunter 
and Heintz 

d) hlucosal and submucosal hemoirhages Although not observed m this 
case senes, it is behex ed that the possibility of this tj pe of x esical inx olveraent 
should be considered in determining the souice of hematuria, paiticulailj in 
patients xvith leukemia, xx'heie spontaneous hemorihages are luioxxn to occur 
commonly 

PROST XTE 

Clinical manifestations aie common in patients xxith Ijunphoblastoma of the 
prostate Symptoms of unnary obstmction dex'elop as a lesult of lapid enlarge¬ 
ment of the organ xxhich may assume extensix'e propoitions xxithm a compara¬ 
tively short peiiod of time Sudden onset of difficulty on uiination often fol- 
loxxed by complete retention maj' be sometimes the first presenting symptoms 
of the disease (McCiea, Flaherty, Cope and Shecket, Jacobi, Panoff and Herzhch, 
Lnbin, Fetter and Eif, Smith, etc ), and the ensuing acuteness of this xiiologicaf 
complication often dominates the clinical pictuie to such an extent that the pos¬ 
sible presence of other manifestations of the disease maj’ escape lecogmtion 
By XX ay of illustration, the folloxxang case is reported briefij' 

J C , a xihite man, aged 39, case No 43288, xias admitted October 10, 1941 
Txxo months piior to admission, the patient developed sudden urmaij' letention 
and a clinical diagnosis of carcinoma of the piostate xxas made at his home 
toxxTi Treatment consisted of suprapubic cjstostomy and subsequent trans¬ 
urethral resection Although there xxas impioxement of the bladder s 3 ’niptoms, 
the patient lan a continuous doimlull couise Ph 5 'sical le examination 5 
xxeeks later disclosed the presence of enlarged nodes in the right side of the 
neck Biopsy of one of these nodes revealed Nmphosaicoma At the time of 
admission the patient xxas cachectic and shoxxed exidence of geneiahzed 13 m- 
phosaicoraatosis The prostate xxas markedly enlarged, indurate and irregular, 
extending into the pelvis as far as the examimng finger could leach In addition, 
it xxas noted that the penprostatic tissue xxas studded xxith multiple nodules, 
some of xxhich xxere palpable close to the rectal mucosa The patient’s geneial 
condition xxas too poor for extensive urological inx’estigation and since he re¬ 
quested to be discharged shorty after admission, he received no treatment 
He died 2' months later on December 30, 1941, no autops 3 ’ xxas obtained Re- 
xiexx of the tissue lemoxed from the prostate and that from the Nmph node of 
the neck disclosed ^mphosarcoma 

It IS not the object of this paper to take sides in the controxersx' as to xxhethcr 
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or not the prostate can be the site of the primary lesion in cases of lymphoblas¬ 
toma, or whether involvement of this gland occurs only as a result of infiltration 
from the surrounding stractures. For details regarding this problem, one should 
refer to the excellent contributions by Kaufman and Wright, as well as Melicow, 
Felton and Fish. Suffice to say, that regardless of its source of origin, lympho- 
blastomatous involvement of the prostate is being recognized with increasing 
frequency and that one must be conscious of the possibility of its occurrence in 
all male patients affected by these tumors. The following case report serves as 
an illustration. 

W. H., a white man, aged 70, case No. 11927, Avas admitted May 27, 1929. 
One month prior to admission, the patient noticed painless enlargement in the 
right tonsillar area. Biopsj'' revealed lymphosarcoma and following deep x-ray 
therapy, the lesion regressed. The patient remained in apparent good health 
until 2 months later, when he developed sudden urinary retention. A diagnosis 
of prostatic carcinoma was made at his home towm, and the patient Avas subjected 
to suprapubic prostatectomy. He died folloAA'ing operation. Microscopic ex¬ 
amination of the prostate shoAA^ed lymphosarcoma. 

Reports in the literature, as A\'ell as the aforementioned tAA^o case histories, 
suggest that the possibilitj'’ of lymphoblastomatous disease of the prostate should 
be included in the diagnostic considerations in all patients of the younger age 
group (under 50 years) AA'ho present themselves AAuth lesions resembling prostatic 
carcinoma. Also, in older patients aaKo are ItnoAvn to have lymphoblastoma, 
great care must be exercised in differentiating betAA’^een a neAA' primary lesion of 
the prostate gland and a secondary manifestation of lymphoblastoma. Surgical 
interA'’ention is not only contraindicated, but harmful in patients Avith lympho¬ 
blastoma of the prostate. These cases are treated best by the use of deep x-ray 
therapy, from AA'hich prompt relief of obstructive symptoms may be expected, 
at least temporaril}'’. 


TESTICLES 

While the testicles may become inAmded in the genei’al spread of lymphoblas¬ 
tomas, most authors are in agreement that such a localization is extremely rare 
(Math4, Dockerty and Priestley, Colby, etc.). The testes AA’ere the site of lym¬ 
phoblastomatous lesions in 3 patients of this case series (lymphosarcoma 2, 
leukemia 1). Taa’O of these 3 cases developed simultaneous bilateral involvement 
and interestingly enough, as in a case reported by Colby, both patients had pre¬ 
sented themselves originally AAuth primary manifestations in the nasopharynx 
which regressed folloAAung irradiation therapy. One of these cases is reported 
briefly: 

R. K., a white man, aged 64, case No. 56479, AA^as admitted March 27, 1946. 
This patient, aaRo complained of ssmaptoms of nasopharyngeal obstruction and 
occasional blood nasal discharge of 4 AA^eeks’ duration, AA^as referred to the RosAvell 
Park Memorial Institute Avith a diagnosis of lympho-epithelioma of the naso- 
phar 3 mx. Physical examination and blood count AA'ere not remarkable at that 
time except for the nasopharyngeal lesion, AA'hich regressed completely folloAving 
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externa! and interstitial irradiation However, 4 months later, the patient 
developed simultaneous rapid bilateral painless enlargement of the testicles 
and Avhen fiist seen as an anibulatoiy patient at the urological service on August 



Fig. 7. A, replacement of right testicle and epididymis by leukemic infiltration. B, 
photomicrograph of testicle show ing leukemic infiltration 



Fig 8 A, fibrosis of left testicle and epididymis following 432r of \-ratiiation B, 
photomicrograph of testicle showing fibrosis 

20, 1940, both testicles were firm and smooth, measuring 8 5 by 5 ^ by 4.0 cm. in 
size. Both epididymes were involved m the process. The patient was ro-ad- 
mitted to the lio.spital for further study in October and a di.ngnosis of bilateral 
leukemic infiltration of the testicles was made after a renewed blood count re¬ 
vealed 100,000 leukocytes. 
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Removal of the right testicle (October 25, 1946) confirmed the diagnosis 
(fig. 7). Treatment consisted of x-radiation over the left testicle (200 k.v., 
30 cm. sldn target distance, 0.9 mm. Cu., H.V.L., 432 r.), which resulted in 
prompt regression of the organ to normal size. However, shortly afterwards, 
the patient developed symptoms of acute generalized leukemia Adth marked 
lymphadenopathy of the superficial Ronph-bearing areas. Death occurred on 
November 18, 1946 and autopsy revealed diffuse leukemic infiltration of l 3 Tnpli 
nodes, lungs, nasophar 3 mx, thyroid, heart and kidneys. Histological examina¬ 
tion of the left testicle did not disclose evidence of leukemia, but only fibrosis 
(fig. 8). 

A revehv of the literature on lymphoblastomatous lesions of the testicles 
reA’-eals an apparently significant number of patients AAuth bilateral involvement. 
Such cases haA’-e been reported by Colby, ToAAuisend, Hutchinson, EAving, Dock- 
erty and Priestley, and the fact that 2 of our 3 patients fell into this category 
attests the significance of this obserA'^ation. 

In patients aaRo are knoAAm to. suffer from Ijonphoblastoma, the diagnosis 
of testicular involA'’ement is obvious, but in patients AAdiere a testicular lesion 
presents the initial manifestation of a hidden generalized disease, the condition 
may easily be mistaken for a primarj’^ testicular neAV growth. Although one may 
question the clinical adAusability of performing an orchidectomy in patients A\dth 
lymphoblastoma, it must be remembered that this operation constitutes only a 
minor surgical procedure. HoAA^ever, particularly in patients AAuth bilateral 
testicular lesions, l3Tnphoblastoma should be suspected and all diagnostic pos¬ 
sibilities should be exliausted before orchidectom3'^ is restored to as a therapeutic 
procedure. 

PRIAPISM 

Priapism, AARich occasionally may be the initial manifestation of leukemia, 
is a commonly knoAAm complication, nevertheless, its actual occurrence is rare. 
LoAAur and Christoferson observed it in onl3'- 2 or 0.65 per cent of 309 male pa¬ 
tients AAuth leukemia. A similarly Ioav incidence AA'as deteimined in our material 
where 1 or 0.62 per cent of 162 men AAith leukemia had priapism. Lowsley and 
KrA\dn haA’^e pointed out that this type of l3Tnphoblastomatous complication 
deA’^elops only in myelogenous leukemia and that it does not occur in l 3 Tnphatic 
leukemia, l3Tnphosarcoma and Hodgkin’s disease. Since the mechanism of 
priapism is probabl3’’ that of thrombosis of the venous spaces of the corpora 
caA’^emosa, it must be the object of treatment to relieve obstruction of the venous 
return floAv AA'hich can be accomplished by surgical procedures or by irradiation 
of either the lesion or the spleen. 


URETHRA 

Lymphosarcoma of the female urethra has been encountered in 1 patient of 
this series. This A'^er 3 '- unusual case, AA’-hich aa411 be briefly reported, illustrates 
that eA'^en the urethra ma 3 '’ be the site of the initial manifestation of the disease: 
jMrs. M. H., a AA’hite female, aged 62, case No. 59726, AA’as admitted April 4, 
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1947. The patient gave a liistorj’ of inteimittent spotting of 2 months’ duration. 
She denied urinary sjunptoms, but stated that 2 neeks prior to admission, she 
noticed multiple small, painless nodules in the vulva and in the anterior vaginal 
wall. Biopsy of one of these nodes disclosed Ijunphosarcoma and the patient 
was referred to the Institute for tieatment. Uiological investigation revealed 
the presence of proliferative changes of the urethral mucosa, which bled on 
palpation and resembled caruncle (fig 9) The lesion was removed and on 
liistological examination, Ijunphosarcomatous invasion of a urethral caruncle 
was found. The patient died 5 months later on September 23,1947, and autopsy 
disclosed generalized lymphosarcomatosis with involvement of the kidneys, 
lungs, pancreas and lymph nodes 

A similar case of urethial tumor representing the first manifestation of Hodg¬ 
kin’s disease has been observed by Marshall (reported in a personal communica¬ 
tion), otherwise, as far as could be determined, no mcidence of lymphoblastoma- 
tous invasion of the uiethra has been reported in the literature. However, 
since this site of involvement may easily escape attention, its presence may be 



Fio. 9. Lj mplioaaroomatous involvement of urethral caruncle 

overlooked by the clinician and pathologist alike. It remains open to question, 
therefore, as to whether or not this type of urethral lesion may be found more 
often if it is being looked for, particularly in patients with generalized lympho- 
blastomatosis. 


EXTERNAL GENITALIA 

Edema of the external genitalia may develop as a result of obstruction of the 
regional lymphatics in certain cases of lymphoblastoma. These changes are of 
only limited urological consequences, but, since they may be one of the present¬ 
ing symptoms of these tumors, they are of diagnostic significance and the possi¬ 
bility of lymphoblastomatous disease should be included in the differential 
diagnosis of edematous changes of undetermined origin involving scrotum, 
skin of the penis or the labia. 

COXIMENT 

A comparative study of the pathological changes produced by the various 
types of lymphoblastomas indicates that urologic tract involvement was most 
prominent and extensive in cases of lymphosarcoma, whereas it was usually 
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less spectacular in patients with leukemia. This is illustrated by the fact that 
involvement of more than one part of the genito-urinary system was encoun¬ 
tered more often in patients iwth lymphosarcoma ivhere approximately 50 per 
cent of the cases showed lesions in more than one urologic organ. This compares 
with an incidence of only 16.6 per cent of multiple tract changes in the caseo 
of the leukemia group. Interestingly enough, it was noted also that lympho- 
sarcomatous lesions "were much more invasive in nature, frequently causing a 
more general destruction of the organ or organs affected. In contrast, leukemic 
changes Avere frequently microscopic in character and macroscopic involvement, 
if present, was comprised in the majority of the cases of comparatively small 
and less numerous lesions. Furthermore, an apparently significant difference 
AA^as determined AAuth regard to the preA^alence of the various urologic organs 
affected by lymphosarcoma and leulcemia, namely, AA^hile l5mphosarcomatous 
changes AA'ere demonstrable fairly often in kidney peh^es (9) and ureters (8), 
occasionally in bladder (5), prostate (3), and testicles (2), and in one instance in 
the urethra, these organs AA'^ere not or rarely inAmlved in cases of leukemia (kidney 
peh^es (2), ureters (2), penis (2), testicles (1)). On the other hand, renal involve¬ 
ment AA'as much more common in leukemia (29 of 30 cases) than in lymphosar¬ 
coma (33 or 41 cases). 

No reference is made to the extent and character of the changes produced in 
the urologic tract by Hodgldn’s disease because the number of lesions observed 
in this case series is considered insufficient to permit conclusions. 

In addition to the aforementioned urologic tract changes AA'hich occur as a 
direct result of tumor groAAdh, a certain tendency to stone formation and infection 
may play an important role in patients AA-ith lymphoblastoma. While the 
secondary deA'^elopment of urinarj'- calculi is obseived almost exclusively in 
leukemia, AA^here the uric acid leAml of the blood may be markedly elevated 
(Barney, Forlcner, Merrill and Jackson, Jr.), infection may seriously complicate 
the clinical course in all types of Ijunphoblastomas. It should be emphasized 
in this connection that these patients have a significantly loAA^ered resistance, 
and, once infection has taken place it often extends not onty throughout the 
genito-urinary tract, but also into the adjacent structures. The folloAving case 
report serves as an illustration: 

L K., a Avhite man aged 53, case No. 46830, AA^as admitted on December 11, 
1942 for x-radiation treatment of lymphosarcoma originating in the cervical 
Ijmiph nodes. The patient, aaFo remained under constant observation, Avas re¬ 
ferred in fair condition to the urological service on August 22, 1944, because of 
rapidly deA’'eloping difficult}'' on urination. Examination rcA'^ealed almost com¬ 
plete retention AA'hich AA'as caused by a small caliber stricture in the posterior 
urethra. The prostate Avas not remarkable. A feu' hours after dilatation of the 
stricture to 12 F., and eA'^acuation of 350 cc infected residual urine, the patient 
had a chill and during the folloAA'ing days his temperature remained elevated. 
Five days later he deA'eloped extensiA’^e abscess formation involving the perineum, 
scrotum and both groins. The abscess caAuties Axere drained by extensive mul¬ 
tiple incisions and a perineal urethrotomy Avas carried out simultaneously (August 
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31, 1944). Nevertheless, although the temperature returned to normal and, 
although regression of swelling of the scrotum, perineum and groins took place, 
the patient did not improve. The incisions showed no tendency to heal and 
there was evidence of progressive necrosis in the depth of the wounds. The 
patient e.xpired 6 weeks later, on October 13,1944. Autopsy disclosed extensive 
pyelonephritis, ulcerative cystitis and e.xtensive necrosis with abscess formation 
involving both groins and perineum. 

In view of the potential seriousness of a complicating infection, it is advisable 
to reduce instrumentation to a minimum in these patients. In cases where 
urological investigation is necessary, utmost caution should be employed to avoid 
trauma, and antibiotics and chemotherapy alone or in combination should be 
given prophylactically before and after examination. Likewise, surgeiy should 
be kept to a minimum, and if necessaiy, it should be employed only for the treat¬ 
ment of emergencies which cannot be dealt with otherwise. 

It is of prime importance to keep in mind that in patients who are known to 
have lymphoblastoma and who develop urological symptoms, one should be 
very reluctant to diagnose an apparently imrelated urological disease. In these 
cases, the possibility that one has to deal with some form of manifestation of 
lymphoblastomatous disease should deserve first consideration. In doubtful 
cases, it is suggested to withlmld a final diagnosis and under these circumstances, 
a therapeutic test with deep x-ray therapy or nitrogen mustard may give an 
indication as to the type of lesion present. By using this precaution, errors of 
far reaching consequences can be avoided. 

Close cooperation between urologist and internist is beneficial in the manage¬ 
ment of these oases, but it is also essential that the urologistis sufficientlyfamiliar 
with the aspects of the lymphoblastomas in order to be able to recognize their 
urological manifestations. 

summary 

A review of 1073 cases of lymphoblastomas admitted during a 35 year period 
was undertaken with a view of collecting data regarding the incidence of urologic 
tract involvement. Four hundred and fifty-six of these patients had Ijmipho- 
sarcoma, 234 had leukemia and the remaining 383 had Hodgkin’s disease. 

Various degrees of involvement of the urologic tract organs were determined 
in 80 or 7.5 per cent of the 1073 cases. However, study of 143 autopsy cases 
revealed an incidence of 62 or 43.4 per cent which indicated that the urologic 
tract is actually involved much more often than clinical observation alone in¬ 
dicates. 

Urinary tract involvement was found to be most common in lymphosarcoma 
and leukemia while it was comparatively uncommon in Hodgkin’s disease. 

The Iddneys were predominantly affected but lymphoblastomatous involve¬ 
ment was observed also in the kidney pelves, ureters, bladder, prostate, testicles, 
penis and urethra. 

The symptoms, clinical findings and pathological changes occurring in the 
genito-urinary tractasa result of involvement by lymphoblastoma arc presented. 
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eralized malignant neoplasm, the problem lies in differential diagnosis. X-rays 
offer palliation. Further experience with new and to be developed radio-active 
isotropes may afford some relief from this distressing situation. 

Dr. M. M. Melicow (New York, N. Y.): It is a great privilege to discuss 
Dr. Sauer’s paper. I consider his contribution a noteworthy one in this rather 
obscure field. His review is extensive and thorough, and I am sure that every¬ 
body will find it advantageous at one time or another to refer to his article. 

I would like to call attention to a unique urologic syndrome. This S 3 mdrome 
affects all urologists at one time or another and may be said to be both pandemic 
and endemic. It affects the urologist at a time when he is particularly busy 
and contented with his practice and work; cystoscopies have been plentiful, 
operations numerous and successful. God, his scalpel, and cystoscope have been 
good to him. Then comes a patient with apparently the usual urological com¬ 
plaints who does not show any improvement following the routine urologic 
work-up and treatment. The condition may be a “perinephric abscess” that 
refuses to heal, a “ureteral stricture” that goes bad following treatment or “pro¬ 
statitis” that becomes worse with massage or operation. 

The early symptoms of this syndrome are impatience and irritation on the 
part of the urologist. Then comes the blow. A piece of tissue or exudate or a 
postmortem report shows “lymphosarcoma” or “Hodgkin’s disease”. The 
syndrome reaches its height when the urologist is heard to say ‘I should have 
thought of it’. There are no more sad words than ‘I should have thought of 
it’, in medicine. 

I believe we are indebted to Dr. Sauer for having presented us with this thor¬ 
ough study. Reading this article will immunize us against this syndrome. 

Now, as to lymphoblastomas; one may classify them as follows: 

1) Lymphosarcomas: These are sarcomas of lymph glands. They can metas¬ 
tasize or be multi-centric in origin. They may metastasize to the urinary tract, 
or invade an adjacent urinary tract organ from a local focus. 

2) Lymphatic leukemia: This is a circulating lymphosarcoma 

3) Leulcemic infiltrations are the colonies from a lymphatic leukemic or a 
lymphosarcoma. 

4) Hodgldn’s disease in a form of lymphosarcoma except that it involves the 
reticulum cells. 

In a hurried review of our cases, I noted that the pyelograms presented several 
common features which may be characteristic of metastatic malignancy to the 
Iddney. The organ appears to be either uniformly or asymmetrically enlarged 
while the pyelogram reveals no significant abnormality except an elongation of 
some of the infimdibula of the calyces. This is in contradistinction to the 
compression, elongation and curvature of the calyces which one sees in early 
clear cell carcinoma and cysts, and obliteration of the calyces in the more ad¬ 
vanced cases or in the granular-cell carcinomas. 

Four slides were shovm: 1) l 3 Tnphosarcoma of kidney; note infiltration of 
cancer cells between glomeruli and tubules; 2) lymphosarcoma of prostate; 
3) metastatic lymphosarcoma of testis; note cancer cells surrounding and 
compressing tubules; 4) multiple myeloma invading testis. 

Dr. Thomas E. Gibson (San Franciso, Calif.); (Slide). It is important that 
urologists be familiar with the clinical manifestations of lymphosarcoma and 
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lymphoid tumors because of their frequent involvement of the genito-urinary 
tract. 

There are four different ways in which lymphosarcoma or lymphomata may 
involve the kidney. They are shown graphically in this slide. 

(Slide) The first is the capsular or perirenal type, in which the kidney is 
surrounded by a tumor mass. Secondaiy invasion of a kidney may occur from 
any direction. The ureter may_ be surrounded by the mass, causing renal colic 
and hydronephrosis. Invasion of the kidney may occur from any point in the 
perimeter. 

The second shows a multiple nodular type of involvement. 

The third shows the diffuse interstitial type of infiltration. 

The fourth shows involvement of the kidney by a single large tumor; lymphoma 
of the kidney are probably never primary; however, types 1 and 4 may simulate 
primary renal neoplasms and even at operation no involvement elsewhere 
may be found. Such a case is shown in the next slide. 

(Slide) This is a pyelogram which shows a defect typical of almost any 
renal tumor. 

(Slide) This is a drawing of the tumor removed by nephrectomy, which 
weighed four and a half pounds. I did not realize until after the mass was 
removed that I was not dealing with a primary tmnor of the kidney. As you 
see, this is type 1, which illustrates clearly the simulation of primary tumor of 
the kidney. 

In 9 cases in which nephrectomy has been done in this type of case, 6 died 
■within 1 year. Results in 3 unknown. 

One report of 650 tumors reports five as lymphosarcoma, and considered none 
of them as being primary. 

Dk. Ernest M. Watson (Buffalo, N. Y.): After a general, quick onoe-over 
of this subject, what we get out of it—^we get the fun of working with good 
pathologists who, after all, are the most important members of this team. They 
have led us to a higher level of appreciation of w'hat the structure is in this par¬ 
ticular process, which includes these three dmeions of lymphatic disease. Now, 
without the help of the pathologist, we are somewhat lost, and we are sometimes 
led astray, even with his help. 

What do we learn? We learn that an accuracy of diagnosis, a more searching 
effort to separate lymphoblastomas from other processes, is certainly worth 
while. Some of our cases had unnecessary surgery, and that is not too serious a 
blunder, but maybe in the future it is well for us to bear in mind that we don’t 
want to repeat that too frequently. 

One of our cases had a prostate removed for carcinoma and it was not car¬ 
cinoma but lymphosarcoma. 

Most of these distortions of the pyelographic picture are due to pressure and 
to involvement of the renal parenehjma from the outside; others from isolated 
areas inside that give distortion, and a few from lesions—^growing in the bladder 
wall. Then, of course, there arc infections. 

Probably the best we can gain from a studj' like this is to have more effort made 
on diagnosis and realizing that the clinical sjmptoms can be hematuria, pain, 
evidences of back pressure, and ai^dhing else that causes dysfunction in the 
upper and lower urinaiy tract. 
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plaints who does not show any improvement following the routine urologic 
work-up and treatment. The condition may be a “perinephric abscess” that 
refuses to heal, a “ureteral stricture” that goes bad following treatment or “pro¬ 
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while the pyelogram reveals no significant abnormality except an elongation of 
some of the infimdibula of the calyces. This is in contradistinction to the 
compression, elongation and curvature of the calyces which one sees in early 
clear cell carcinoma and cysts, and obliteration of the calyces in the more ad¬ 
vanced cases or in the granular-cell carcinomas. 

Four slides were shown: 1) Ijmphosarcoma of kidney; note infiltration of 
cancer cells between glomeruli and tubules; 2) lymphosarcoma of prostate; 
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The effect of the detergents is remarkable, especially that of tergitol 4. 

However, it is quite possible that with other stones, results will differ. Most 
of the stones used were the relatively soft, new calcium phosphate stones removed 
from kidneys of paraplegics at Hines Veterans Administration Hospital, Hines, 
Illinois. These experiments have led us to believe that some stones of the blad¬ 
der and of the kidneys may be dissolved by irrigations with the proper deter¬ 
gent-acid solution. Because the toxicity of tergitol 4 has been previously deter¬ 
mined’- * and it has been used by Brantigan,’-"’-” and the author, as an irrigating 
solution of the pleural cavity in empyema with excellent results, a clinical trial 
at present is being undertaken. Abrahamson” reports the successful dissolving of 
9 of 10 bladder stones with Suby’s solution. However, this solution has not 
been successful in our hands. In fact, we have had stones develop in patients 
on tidal drainage using Suby’s, to which has been added one of the new cationic 
detergent antiseptics, as the irrigating solution. 


Table 1 


ACID 

A 

B 

o 

0.1 N HCl 

0,5 

6.0 

1 48.0 

0.01 N HCl 

2.0 

12.0 


2% acetic 

2.1 

21.0 

72.0 

i% acetic 

6.1 

48.0 

144.0 

1% citric 

72.0 

166-t- 

156-1- 

1% phosphoric 

104.0 

156+ 

156-1- 


Figures represent hours. 

Note: 1) The stones used were approximately 1 cm. in diameter in all cases, 2) One 
hard, old staghorn calculus measuring 4 by 3 by 2 cm. was dissolved in 8 days' exposure to 
a continuous drip of f per cent acetic and 1:3000 tergitol. 

One other interesting observation was made during these ex'periments. In all 
cases when the stone was dissolved, the inorganic salts were dissolved out of the 
stone, leaving a matrix of organic debris. If the solution were left undisturbed, 
an apparently intact stone would be found floating on the surface of the solution. 
Agitation immediately converted this matrix to flakes of pus as seen in the urine 
of pyelitis. The detergent apparently acted by enabling the acid solvent to 
penetrate through the concentric layers of pus and thus dissolve the inorganic 
salts that make up these stones. In the plain acid solutions, the coating of pus 
could be seen to have swollen and the stones became shaggy after prolonged 
e-xposurc, thus achieving a water tight barrier or making the dissolving process 
e.xtremely slow. 

The application of detergents to the problem of the dissolving of stones is 
only one of the many uses that immediately come to mind. 

’ Smyth, H. F, Jr. and Seaton, J.: J. Indust. Hyg. & Toxicol., 23 : 259, 1941. 

' Freeman, S., Burrill, M. W., Li, T. W. and Ivy, A. C.: Gastrocntcrolop-, 4: 332,1915. 

* Brantigan, 0. C. and Owings, J, C.: Bull, School of Med,, Univ. of Md., 26: 217,1912. 

Tonolla, E. H. and Brantigan, 0. C.: Diseascs of Chest, 13:123, 1917. 

n Brantigan, O. C. and Rigdon, H. L.: J. Thoracic Surg., 16: 410,1917. 

n Abramson, D. J.: J. Urol., 68 : 29, 1917. 
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The problem of urethritis, especially chronic, nonspecific urethritis, might be 
aided if a detergent were incorporated into the local medicines used, to carry the 
medicine through pus and mucus to the depths of the periurethral glands. The 
fact that the invert soaps, usually quartemary ammonia derivatives, are also 
excellent antiseptics, warrants immediate investigation of their possibilities in 
both male and female gonorrhea and as prophylactics against venereal disease. 
Their physical properties indicate that they should be much more efiicacious 
and simple to use than the cumbersome, time-consuming and frequently irritat¬ 
ing methods of prophylaxis in vogue today. 

Combinations of detergents and biologicals may be of use in prostatitis and 
cystitis by instillation, the detergent being of two-fold use as a vehicle to carry 
the biological into the depths of the glands and also to facilitate drainage of the 
glands by dissolving pus in the ducts. 

There is no doubt that detergents will be of great value in the treatment of 
pyelitis. Renal lavage vfith a detergent should dissolve the pus and minimize 
renal damage caused by ureteral blockage. 

Lest enthusiasm override caution it should also be mentioned that Cooper’^ 
reports excellent results using strong solutions of detergents in sclerosing varicose 
veins. 


SUMMARY 

A brief review of the various types of detergents has been presented. 

The in vitro results of using various detergents to dissolve kidney stones have 
been reported. 

Other possible uses of detergents in urology were suggested and briefly dis¬ 
cussed. 

The author wishes to express his appreciation for advice and encouragement to 
Dr. ICnowlton E. Barber, associate professor of urology. Northwestern Univer¬ 
sity Medical School, and consultant in urology, Hines V. A. Hospital, Hines, 
Illinois. 

Cooper, W. M.: Surg., Gynec. & Obst., 83 : 647, 1946. 
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A CLINICAL STUDY OF A NEW SULFONAMIDE (NU-445) IN THE 
TREATIMENT OF URINARY TRACT INFECTIONS 

JOSEPH A. LAZAEUS and LEWIS H. SCHWAHZ, B S. 

Any agent employed m therapeutics should be distinguished, above all, by 
clinical efficacy and safety. By these criteria, the value of most of the sulfon¬ 
amide preparations employed in the treatment of urmary tract infections leaves 
much to be desiied since the tolerance of some patients for these drugs is low, and 
because they are too frequently of no avail, particularly in conditions due to 
gram-negative orgamsms 

Samoff, et al.*, have recently reported encouraging results with a new sulfon¬ 
amide, designated NU-445, which they studied chnically m 14 cases of B. proteus 
infections of the urinary tract. This drug, which is chemically 3,4-dimethyl-5- 
sulfamlamido-iso.xazole, was evaluated experimentally by Schnitzer and co- 
workers-. These investigators state that NU-445 "possesses remarkably good 
solubility over a wide pH range, particularly m the physiologically important 
range of pH 6.0-8.0”. Obviously, this property greatly reduces the lilrehhood of 
crystalluria and deposition of crystals within the urinary tract. Pertinent ani¬ 
mal experiments carried out by Sohnitzer, et al. proved this point They also 
demonstrated that the therapeutic potentialities of the new drug, as judged by in 
vitro tests and by experimentally induced infections, ‘‘compare favorably with 
those of known and clinically useful sulfonamides”. In view of these gratifying 
findings, and because of the limitations of other sulfonamides in the field of 
urology, it was decided to investigate the therapeutic value of the new compound. 


CASE MATERIAL 

NU-445 was administered to 25 patients with urinary tract infections: 19 
males, ranging in age from 17 to 73 years, and 6 females whose ages ranged from 
32 to 65 years. For these patients, the following diagnoses had been established: 


Acute cystitis . 5 

Pyelitis and prostatitis . 1 

Pyelocystitia 2 

Pyelonephritis 4 

Prostatitis .. 2 

Benign prostatie hypertrophy 7 

Pyonephrosis . 2 

Hydronephrosis and hydrourctor 1 

Pyoureter and pyelitis 1 


These 25 cases, of which 18 were unmixed infections involved set en groups of 
organisms, namely: A. aerogenes, B. pyocyancus, E coli, P. morganii, P. vul- 
,c,-. — o T T-„.-nr A A A The treatment of Baeillusproteus 

■ ■ i-Hoo, G , MAXoiEni, C. N avd 

Eoe, M. D.: Pharmaeologieal and ehcmothcrapeutie properties of 3,4.dimcthil.5 sulfan- 
ilanudo.isoxazole J Pharmacol A Exper. Thcrap , 88:47-57,1910. 
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garis, Staph- aureus, and Strep. hemolji;icus. Counting each of the offenders of 
the mixed infections separately, there was a total of 33 infections. 

In 2 of the cystitis cases, there was prostatic involvement, one having an asso¬ 
ciated prostatitis and the other a prostatic h 3 rpertrophy. Similarly, one of the 
pyelocystitis cases and one of the pyelonephritis cases was complicated with 
prostatitis. One patient with pyonephrosis had an accompanying cystitis. The 
prostatitis of 1 case was associated with vesiculitis. A diverticulum of the 
bladder was found in one of the two patients with pyelocystitis. Finally, in 2 
cases of pyelonephritis, one of which had an accompan 3 dng cystitis, and in one 
case of pyonephrosis, the inflammatoiy process was complicated with lithiasis. 

PROCEDURE 

NU-445® was administered orally to aU 25 patients and, in addition, 8 of these 
patients were treated with bladder instillations. 

Various dosage plans were followed, depending on the severity of symptoms 
and the response obtained. Thus, five patients received 1 gm. (2 tablets) q 4 
hours for 4 doses daily and, in one of them, the individual dose was increased after 
6 days to 2 gm. given at the same intervals; 9 patients were placed initially on the 
latter plan and for 4 of them, the daily dose was heightened after several days by 
either giving 4 gm. q 4 hours for 4 doses or by administering 2 gm. q 2 hours for 
8 doses daily; for 11 patients, the latter schedule was prescribed initially. Thus, 
the oral daily dose varied from 4 gm. to 16 gm. The medication was continued 
over periods of time ranging from 1 to 140 days with an average of 25 days. The 
smallest total amomt administered to one patient during the entire period of 
treatment was 16 gm. and the maximum quantity ingested by one individual was 
1680 gm. (!) with an average total intake of 259 gm. per patient. However, m 
the majority of cases, the total dose administered ranged from 100 to 150 gm. 

In general, at least 3 successive negative cultures were required before termi¬ 
nation of treatment. Cures were assumed if the urinaiy cultures remained 
negative for 2 months following discontinuation of the drug. 

In 8 patients, the oral medication was supplemented by bladder instillations: 
The bladder was first thoroughly irrigated with a 2 per cent solution of boric acid 
and this was followed by the instillation of 20 cc of a sterile 10 per cent solution 
of the lithium salt of NU-445^ In 7 instances, these treatments were given once 
a week for periods ranging from 4 to 25 weeks. One case received 35 instillations: 
Initially, 8 treatments were given on subsequent days and then 27 instillations 
at semiweekly intervals. The local applications were initiated either concur¬ 
rently with or at termination of the oral medication. 

For all patients, routine urine analyses and hemograms were done at frequent 
intervals. Moreover, the renal elimination of NIJ-445 was studied for 8 patients. 
These determinations were carried out in 24 or 48 hour urine specimens. In 2 
instances, only one such specimen was studied and for the other 6 persons, the 
number of specimens ranged from 2 to 7. The total daily doses ingested by these 
patients were 4 to 8 gm. In addition, for one of these subjects, the individual 

»The KU-445 was generously supplied by Dr. Leo A. Pirk of Hoffmann-La Roche, Inc., 
Nutley, New Jersey. 
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tion. It can be seen that of the total of 33 infections, the pathogenic organisms 
were eradicated in 20 instances, or 60.6 per cent; that results were equivocal in 3 
cases, or 9.1 per cent; and that NU-445 failed to eliminate the offender in 10 
instances, or 30.3 per cent. 

A brief discussion of the cases recorded as failures follows: The patient with 
the unmixed Staph, aureus infection received 16 gm. of NU-445 daily for 3 days, 
and did not tolerate such massive doses. Treatment was discontinued but it is 
realized that this has not been a fair trial. Similarly, the negative result in one 
of the infections due to A. aerogenes may have been attributable to inadequate 


Table 2. Distribution of 'pathogenic organisms in 7 patients with mixed infections of the 
urinar-y tract and results of treatment with NU-7i4B. 


types of OFGANISUS 

PATIENTS 

S.L. 

M.R. 

E.S. 

E.G. 

I.A. 

K.S. 

M.B. 

B. pyocyaneus. 

4 

+ 

-f 

4- 

4- 

— 


E. coli. 

— 



4- 

+ 

4- 

? 

P. morganii. 


+ 






Staph, aureus. 



— 




? 

Strep, hemolyticus. 



4- 






Table 3. Distribution of pathogenic organisms in 25 patients with urinary tract infections 
counting each organism separately and results of treatment with NU-445 


TYPES OF OSGAKISMS 

TOTAL NO. OF 
INFECTIONS 

CURES 

FAILUBES 

EQUIVOCAL RESULTS 

A. aerogenes. 

2 

1 

1 


B. pyocyaneus. 

11 

7 

4 


E. coli. 

13 

8 

3 

2 

P. morganii. 

1 

1 



P. vulgaris. 

2 

2 



Staph, aureus. 

3 


2 

1 

Strep, hemolyticus. 

1 

1 




33 

20 

10 

3 


treatment. Administration of NU-445 for 9 days was attended by sterilization 
of this patient’s urine. When the infection recurred 2 iveeks later, the drug was 
reinstituted, but was discontinued after 9 days because of a change in the blood 
picture which may or may not have been due to the drug. 

Two of the failures, an unmixed infection due to B. pyocyaneus and the one 
patient afflicted with three pathogens of which the Staph, aureus resisted to treat¬ 
ment, were complicated with bilateral renal calculi. Also unaffected by NU-445 
medication was the patient with the diagnosis of hydronephrosis and hydroureter. 
This patient presented an unmixed infection due to B. pyocyaneus. Another 
failure was the patient with the diverticulmn of the bladder. His urine yielded 
B. pyocyaneus and E. coli of which the latter pathogen was not eradicated by the 
drug. Finally, among the cases not responding to treatment were three instances 
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of prostatic hypertrophy. Two of these were uranixed infections due to E. coli 
and one a mixed infection due to B. pyoc 3 faneus and E. coli of which the former 
organism failed to respond to treatment. Thus, the infections of all these latter 
7 oases were associated with pathological findings productive of urinary stasis or 
obstruction. Under these anatomical conditions, eradication of an infection is 
most difficult to achieve. 

Of particular interest are the results obtained against B. pyocyaneus and E, 
coli because these are the pathogens which were most frequently encountered in 
the group of cases presented. Therefore, the findings have more significance 
than those pertaining to the other organisms subjected to the action of NU-445. 

B. pyocyaneus. This bacillus, which was present in 11 instances, was isolated 
from urine derived from the bladder alone in 5 cases; from urine derived solely 
from the right kidney in 1 instance; and from both the bladder and the kidney 
urines in 3 cases. In 2 patients, the organism was present in the blood stream. 
In one of the bacteremia cases, the pathogen was found in the lower and upper 
urinary tract and in the other only in the bladder. 

NU-445 was effective in eradicating the organism from the bladder in 6 cases 
and failed to sterilize the urine from this organ 4 times. One of the cures was 
attributed to bladder instillations of NU-445 which were applied after massive 
oral doses had been ineffectual. However, among the failures is a case which did 
not respond to local instillations. Of the total of 5 renal urinary cultures positive 
for B. pyocyaneus, 4 were rendered negative. The blood stream was sterilized 
in both oases in which it was infected. Thus, of the 11B. pyocyaneus infections, 
cures resulted in 7 instances, or 63.6 per cent. 

E. coli. This organism, which was present in 13 instances, was isolated solely 
from the bladder urine in 11 cases and from urine derived both from kidneys and 
bladder in 1 instance. In 1 patient there was a concomitant infection of the 
blood stream. NU-445 was effective in eradicating the pathogen from the 
bladder in 8 cases, and failed to do so 3 times. In 3 patients the cures were attrib¬ 
uted to bladder instillations rather than to the oral administration of the drug. 
In 2 instances results were equivocal; in 1, because of insufficient dosage and in 
the other, because the infection recurred 8 weeks after discontinuation of the 
drug. The renal urine from the patient whose kidneys were affected was steri¬ 
lized, as was the blood stream in the patient with bacteremia. Thus, of the 13 
E. coli infections, cures resulted in 8, or 01.5 per cent. 

All other infections were treated in such small numbers that the percentwise 
expression of results would be meaningless. However, the general trend of 
findings appears from table 3. 

Tolerance. NU-445 was tolerated without severe complications except for the 
aforementioned 2 cases in which the drug was discontinued because of pre¬ 
sumed untoward effects. In 1 of these patients, the medication was stopped 
because of a concomitant rise of blood pressure, and in the other because of the 
development of a slight leukopenia (the leukocyte count dropped from 8,600 per 
cu. mm. to 4,600 per cu. mm.) and a decrease in the hemoglobin concentration 
(from 93 per cent ((Lcitz)) to 67 per cent). The daily intake of both these 
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patients was 16 gm. nnd the total quantities which had been ingested by them at 
the time of the appearance of the reactions were 50 gm. and 300 gm. respectively. 
Since both subjects refused reinstitution of treatment with NU-445, the question 
remains open whether the blood pressure frise and the change in the hemogram 
were actually related to the administration of the drug. Thirteen patients toler¬ 
ated as much as 16 gm. a day without serious complications. In fact, of these 13 
subjects, 6 experienced no untoward reactions whatever, and this is remarkable 
if one considers that one of them received as much as a total dose of 1176 gm. 
given over a period of 77 days. The one patient who took an even larger total 
dose; namely, 1680 gm. over a period of 140 days, complained of frontal headache, 
flushing of the face, and flatulence. These reactions were extremely mild and 
were observed occasionally in the coume of treatment by many patients. There 
was no case of gastro-intestinal sensitivity. Skin reactions occurred in three 
instances (pruritus and a mild rash in one patient and pruritus in two others). 
Complaints of similarly little significance were vertigo in 1 case, tingling 
sensations in 4 instances, and generalized malaise in 2 cases. 

Crystalluria, a frequently observed concomitant of therapy with other com¬ 
monly used sulfonamides, was conspicuous by its absence in all^25 patients. 
Furthermore, there was no evidence of deposition of crystals in the urinaiy tract 
or of hematuria on repeated microscopic examination of the sediments. This 
freedom from damage to the urinary tract is remarkable since NU-445 was 
administered without adjuvant alkali and since fluid intake was not forced. 

Treatment vnth other urinary tract agents. Prior to the initiation of treatment 
with NU-445, several of the patients had received other medication which failed 
to sterilize their urine. Thus, sulfadiazine had been tried without avail in seven 
infections due to B. pyocyaneus, and in one infection due to E. coli. The former 
organism was eradicated by NU-445 in 4 instances. Streptomycin failed to 
eliminate B. pyocyaneus in 6 instances and E. coli in 2. In contrast, NU-445 
proved effective against the former bacillus in 4 cases, and against the latter in 
one instance. 

URINARY EXCRETION STUDIES* 

The total amoimts of NU-445, as determined for 8 patients in their 24 and 
48-hour urine specimens, are given in the column to the extreme right of table 4. 
Correlated with the values for the total renal elimination are the daily doses of 
NU-445 ingested, the total volumes of the 24 or 48 hour specimens, and the con¬ 
centrations of free and acetylated NU-445 expressed in mg. per cent. 

The figures recorded show that the total quantities of the drug excreted in 24 
hours after a daily intake of 4 gm. ranged from 0.98 gm. to 4.11 gm. The 
amounts eliminated within 24 hours, following a daily dose of 8 gm., varied from 
1.63 gm. to 8.8 gm., and those after the same daily dose excreted within 48 hours 
ranged from 6.9 gm. to 15.7 gm. Thus, there exists, in general, correlation be- 

* We are indebted to Dr. R. J. Scbnitzer and Mr. W._L. Sohleyer of Ho£fmann-La Roche, 
Inc., Nutley, N. J., for carrying out the urinary determinations and to the former for assist¬ 
ing us in the interpretation of the laboratoiy findings. 
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tween the ingested amounts of IsrO-445 and the quantities excreted. Further¬ 
more, if the amounts eliminated by a pven patient within the individual periods 
of collection are correlated with the volumes of urine, it appears that there is a 


Table 4. Urinary excretion of NU-4SB determined in SB and 48 hour urine specimens for 
8 patients receiving NU-BBB 
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E. A. 

4 

24 


28 

20 

2.26 


8 

24 


54 

38 

4.14 

W. L. 

4 

24 
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79 1 

1.37 


4 

24 
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4 

24 
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8 
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8 

48 
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8 

48 
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8 

48 
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14.4 

E. G. 

8 

24 
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28 
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8 

24 
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8 

24 
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8 

24 
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90 
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8 

24 
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8 
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1 
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1 

30 
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66 
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76 
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4 
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i 

3.4 
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24 
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24 
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8 

24 

890 

coo 
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8 

24 

770 

eso 
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7.9 


close relationship between the quantities of KU-445 excreted and the volumes 
of the urines. For example, the smallest total amount of NU-445 determined 
for patient W.L.; namely, 0.98 gm., was found in the 24 hour urine specimen 
representing the smallest volume (474 cc) and the specimen representing the 
largest volume (947 cc) yielded the greatest quantity of NTJ-445; namely, 4.11 
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individual subjects ranged from 38,6 per cent to 93 per cent of the quantities 
ingested during the same period, with an average total excretion of 69.5 per cent. 
These figures do not include any portions of NU-445 excreted on subsequent days 
without medication and, therefore, they do not represent a complete balance. 
Furthermore, it appears from table 5 that approximately 30 per cent of the elim¬ 
inated quantities were present in the form of the acetyl compound of NTJ-445. 
These figures demonstrate that the drug is excreted promptly in high percentage 
by the kidneys and that the rate of acetylation is low. 

The amounts of NU-445 determined for one of the patients in each of 16 speci¬ 
mens collected separately over a 24 hour period are recorded in table 6. It 
appears that the total elimination was 8.6 gm., or 54 per cent of the daily dose 
(16 gm.). The findings show that the amounts of NU-445 eliminated in the 
individual voidings differ greatly from each other. Therefore, the rate of the 
drug’s excretion must be determined in 24 hour specimens and not in a single 
voiding. 


SUMMARY AND CONCLUSIONS 

The effectiveness of a new sulfonamide, 3,4-dimethyl-5-suIfaniiamide-isoxazole 
(NU-445) was studied in 25 cases of urinary tract infections involving seven 
groups of pathogenic organisms. There were 18 cases with unmixed and 7 
oases with mixed infections. Counting each of the offenders separately, there 
was a total of 33 infections, the majority of which were due to B. pyocyaneus 
or E. coli. 

NU-445 was administered orally to all 25 patients and, in addition, eight of 
these subjects were treated with bladder instillations. The daily oral dose 
varied from 4 to 16 gm. and the average duration of treatment was 25 days. One 
patient received as much as 1680 gm. over a period of 140 days and the average 
total intake per patient was 259 gm. 

Results were as follows: The infecting organisms were eradicated in 20 in¬ 
stances, or 60,6 per cent; NU-445 was ineffective in 10 instances, or 30.3 per cent; 
and results in the remaining three infections were equivocal. 

The high incidence of positive responses to treatment with NU-445 in Pyocy¬ 
aneus and coli infections is remarkable. The drug proved effective in cases in 
which sulfadiazine and/or streptomycin had failed to eradicate these pathogens. 

The good solubility of NU-445 obviates the need for concomitant alkali medi¬ 
cation even if very large doses are administered. In none of the cases studied 
was crystalluria or hematuria observed. Similarly, there was no evidence of 
deposition of crystals in the urinary tract. In general, NU-445 was tolerated 
without serious eomplications. Discontinuation of treatment became necessary, 
however, on account of untoward effects in two instances. 

Urinary excretion studies revealed that NU-445 is eliminated promptly. 

It is concluded that the new drug is a valuable adjuvant in the treatment of 
urinary tract infections caused by B. pyocyaneus and E. coli. 

S75 Par/; Ave., New Yor/c, N. F. 
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FUKTHER STUDIES RELATM TO THE TREATMENT OP URINARY 
TUBERCULOSIS BY CHEMOTHERAPY^ 

GEORGE E. SLOTKIN 

From the Department of Urology, School of Medicine, University of Buffalo, the Millard 
Fillmore Hospital and E. J. Meyer Memorial Hospital, Buffalo, N. Y. 

AND 

WILBERT SPENCER, Ph.D. 

From the Department of Bacteriology, University of Buffalo and the Millard Fillmore Hospital 

Some 9 months ago an idea was conceived for a new and more rapid control 
of urinary tuberculosis than had heretofore existed ; at approximately full term 
we wish to report the results obtained in the original cases, and to add many 
more in which variations of the therapy were introduced, all with the same satis¬ 
factory results. 

Sufficient time has elapsed to evaluate the method of treatment, to control the 
results by re-examination and to confirm the results in these early cases with a 
group of cases of various other types of genito-urinary tuberculosis. 

As our investigations proceeded and the results were analyzed, and as stated 
in our original presentation, we did not tiy to create the impression that the 
last word had been written, but rather that here was simply an opening wedge 
in the treatment of this devastating condition and that other or additional com¬ 
binations might prove to be of more value or facile in their administration. 

The problem of the treatment of tuberculosis by synergistic therapy has been 
a matter of investigation and reported by others. Wilbolz, at a meeting of this 
Association in Chicago, reported the 10 year results in 660 nephrectomies, with 
40 per cent mortality from disseminated tuberculosis of the lungs or other organs. 
In his conclusions he stated “that we must search for methods by which we may 
be able to enhance the natural tendency toward heah'ng. This may be found 
eventually by chemical or physical means. Perhaps at some future time we 
may find a way of healing tuberculosis of the minary tract without the sacrifice 
of the kidney.” 

Calloman, Kolmer, Rule and Paul, investigating the synergistic action of 
streptomycin and one of the sulfones, diasone, reported striking results upon 
their in vitro studies but unfortunately the clinical results were valueless. 

Petter and Prenzlau, in the treatment of a large group of pulmonary cases 
with diasone and streptomycin, reported satisfactory results to a considerable 
degree. 

Smith, McCIoskey and Emmart were enthusiastic with the use of promin 
and streptomycin, although the sulfone was very toxic, and stated that their 
investigations were continued in the search for an additional combination which 
they know must exist; recently Lincoln, Earmise, and DeVito reported their 
results in 7 cases of tuberculous meningitis, usually a fatal disease, in which 
streptomycin and promizole were utilized with striking results in 5 patients who 
are living and well. 

^ Read at annual meeting, American Urological Association, Boston, Mass., May 18, 1948. 
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Finally, S. A. Waksman, who gave us streptomycin, in a recent address stated 
that ‘^thc most significant of the factois and problems of the clinician is the 



Fig. 1. Bacillus, magnification 30,500 times, from tuberculous urine disclosing \va\y, 
fatty membrane or capsule surrounding bacillus and polar bodies. Electron microscopic 
pliotograplis by couitesy of Dr. Francis Bishop, Dcpaitmcnt of Physical Research, Uni¬ 
versity of Rochester. N. Y. 



Fig. 2. Same bacillus as in figure 1 after exposure to oil for 30 hours, showing marked 
changes in appearance of capsule and organism proper. Electron microscopic photographs 
by courtesy of Dr. Francis Bishop, Depannicnt of Physical Research, University of Jlo- 
chester, N. Y. 

development of resistance of the tubercle bacillus to streptomycin. In order to 
ovcicome these limitations an intensive search must be made for other agents 
that will be more effective, alone or combined, with streptomycin. The com- 
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bination of streptomj'^cin Avith certain other drugs in guinea pigs resulted in a 
greater therapeutic effect than the indiAudual components.” 

Employing the hypothesis that we originally reported in December 1947, 
of a combination of the esters of the oil of hydnocarpus (a chaulmoogra deriAm- 
tiA^e) and streptomj^cin on acid fast bacilli and clinical tuberculosis and based 
on the premise of conditioning or causing dissolution of the protecting cell AA^all 
of the tubercle bacillus AA’ith the oil enhanced the treatment (fig, 1) we are now 
able to report our results on in Autro studies utilized by the acid fast bacilli 
aAmilable; namel}'-, the M 3 '^cobacterium of phlei, smegmatis, and tuberculosis 
(hominis). The onty other bacillus, Hansen’s bacillus (leprosy) AA-as not studied 
because it does not groAA- in culture and can onl}"^ be seen in tissue. These studies 
AA’ere continued utilizing several culture media; Petrognani, egg yolk, and TAA^een 
80, and the results folloAv (fig. 2); 

Various t3’^pes of acid fast bacilli AA'ere studied for comparatiAre purposes: 

A. General method 

Suspension of organisms AA'as diAuded into tAA'o portions. Half Avas im¬ 
mersed in saline solution and the other half AA'as immersed in 1; ] 000 so¬ 
lution of IMoogrol in saline. SensitiAdt 3 ’' tests to streptom3'cin Avere done 
upon each suspension. 

1) M 3 ''cobacterium phlei. GroAATi in fusion broth. 

a) Saline suspension, sensith’^e to 0.8 micrograms of streptom 3 ’’cin. 

b) Moogrol suspension, sensith'-e to 0.4 micrograms of streptomycin. 

2) M 3 '-cobacterium smegmatis. GroAA'n in infusion broth. 

a) Saline suspension, sensitiA'^e to (but not completel 3 ’’ inhibited by) 
0.8 micrograms of streptom 3 '-cin per cc. 

b) Moogrol suspension sensitiA'^e to (but not completel 3 '^ inhibited by) 
0.4 micrograms of streptomycin per cc. 

3) M 3 '-cobacterium tuberculosis. 

GroAATi on liquid medium containing TAA'een 80 and enriched AA'ith 
serum albumin (see beloAv). In controls groAA'th appeared in about 
3 days and increased up to 8 da 3 '^s. 

a) Saline suspensions AA'ere sensitiA'^e to 3.125 units of streptomycin. 

b) Moogrol suspensions AA'ere sensitiA'e to 1.56 units of streptomycin 
and groAA'th became evident later than in a. 

The strength of Moogrol used appears to dela 3 ' groAA'th of M 3 '-cobacterium tuber¬ 
culosis but not to kill it. 

We are able at this time to quite satisfactority cause groAA'th of the tubercle 
bacillus in from 5 to 8 da3's on this neAv clear medium, TAveen 80, consisting of 
oleic acid and human sero-albumin. In eA'ery case the ester of hydnocarpus AA'as 
used as the ke 3 ' for preparing the bacillus for treatment b 3 ' further chemothera¬ 
peutic agents; streptom 3 'cin, the oil and diasone, the oil and para-amino-salicylic 
acid, diaminodiphen 3 'l sulphone derh'ative of disodium formaldehyde, sulph- 
oxalate, the oil, streptom 3 'cin and diasone. The same studies Avere continued in 
animals AA'ith the same combinations using controls in eA'ery case AA'ith each group 
studied AA'ith the folloAA'ing results. 
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Our clinical results are of great interest and probably are of greater appeal 
than the laboratory investigations, as we as clinicians in the final analj^sis must 
substantiate the findings in the test tube uith the results of the individual seeking 
relief. 

The original 6 cases have been re-e.xamined, and while clinicallj' the patients 
have remained satisfactorily well, 1 case, that of the young nurse, showed a 
return of the infection on cultiue and guinea pig inoculation. Upon repeating 
the same course of treatment with the addition of some doses of diasono, within 
12 days the urine again became neg.ative and has remained so to date. At the 
present time we have had 23 cases (table 1) under full observation and treatment; 
5 are women, 18, men. The age gi-oup is of interest, all patients being in the 



Fig. 3. Same bacillus as figure 1 after c\posure to oil for 72 hours with continued changes 
in appearance of bacillus and practically complete disappc.arancc of protecting membrane. 
Electron microscopic photographs b 3 ' courtesj’ of Dr. Francis Bishop, Department of Phys¬ 
ical Research, University of Rochester, N. Y. 

most productive years of their life, but economic failures and liabilities because 
of this disease. 

Ten of the 23 cases had a histoiy of urinarj' tuberculosis for at least 5 years; 
in 8 cases a nephrectomy had been done for tuberculosis and cultures still posi¬ 
tive. Five of the patients gave a history of tuberculosis in one form or another 
for 10 3 'ears. Two of the patients disclosed bilateral renal tuberculosis with one 
functionlcss caseous kidnej', which wc treated for 0 weeks with the combined 
ther.apj', with final negative cultures from one kidnei', and subsequent ne- 
phrectomj’. These 2 patients were discharged from the hospital within 12 daj's 
after operation with primarv healing and Iiave remained negative as of this date. 

One of the 23 patients has improved clinicallj’ in his well being, in urination, 
and after 17 weeks has returned to his usual occupation but we have been unable 
to sterilize his urine. This is the case in uhich the patient had undergone 
ncphrectomj', then castration because the prostate and seminal vesicles .showed 
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disease with streptomycin in combination with the oil rather than as an indi¬ 
vidual component. The term of treatment depends upon the results. It is of 
great interest to note that with the one exception the urine was sterilized within 
20 to 25 days, but treatment was continued for an additional 4 to 0 weeks as a 
precautionary measure. 

The use of diasone in addition to streptomycin appears to be a distinct step 
forward and is part of the treatment which should be instituted somewhere 
along the course. In no cases have there been any toxic reaction, or systemic 
changes, as noted with streptomycin alone. Only 1 patient disclosed a mild 
tinnitus which disappeared promptly after the cessation of treatment. 

This method of treatment, as originally stated, is not recommended to sup¬ 
plant surgery. The degenerated, ■functionless, caseous kidney or testicle is still 
a surgical entity and should be removed, but the results that we have obtained, 
and also others, warrant the institution of this treatment as a preliminary meas¬ 
ure before surgery, after surgery, and in also those cases in which surgery is not 
indicated or is impossible because of bilateral involvement without too much 
damage. 

Medical Center Bldg., Buffalo, N. Y. 
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DISCUSSION 

Dk. Elmek Hess (Erie, Pa.): I have followed this work of Dr. Slotkin’s with a 
great deal of curious interest. After his remarkable report last year, the treat¬ 
ment advocated by him and his fellow research workers was applied to our 
patients suffering with urogenital tuberculosis. We even took the trouble to 
send for our old cases and asked them to return for evaluation of their present 
condition, with the thought that some of them might be helped. 

We had a number of nephrectomized patients who were found to still have 
bacilli in their urine, with continuing subjective symptoms. Several of these 
have become clinically relieved both of their symptoms and of the organisms in 
their urine. They have been able at least temporarily to resume an efficient 
economic and social life. Others have gone along for a few months with improve¬ 
ment, only to become incapacitated later. These should, I believe, undergo a 
second course of therapy. 

We have seen some inoperable cases of urological tuberculosis become operable 
after the therapy. We are now putting all patients with urological tuberculosis 
on the therapy as part of any contemplated surgical procedure for the disease, 
operating at the end of the second week and continuing the routine treatment 
through the postoperative and convalescent periods. 

A word of warning: The treatment is not without danger. We lost a patient 
from an -uncontrollable exfoliative dermatitis. This was due to inexperience. 
When the dermatitis first appeared, the treatment was stopped, with abatement 
of the dermatitis. ' TKe therapy was resumed too soon, and a second, fatal, 
dermatitis ensued. If the treatment is discontinued because of complications, 
it should not be resumed for a long period of time and then should be most 
carefully observed if repeated, and discontinued very promptly and completely 
discarded if any subsequent reaction takes place. 

Another word of warning: Do not consider this a cure. Time alone -will 
prove its value. At present it appears to have promise. 

In conclusion, tuberculosis is a general disease, and should be managed by 
others than the urologist. Our role is that of a consultant when the disease 
invades the urinary pathways, and our treatment is only a phase in the overall 
management of the case. 

Db, Heebekt B. Weight (Cleveland, Ohio): I trust that the evidence pre¬ 
sented has aroused enough interest in Dr. Slotkin’s method of treating urinary 
tract tuberculosis to cause its use to become progressively more widespread. 
Even though the percentage of cures is undetermined as yet, the cessation of 
urinary symptoms in patients thus treated is striking. The relief afforded the 
patient -with a contracted tuberculous bladder is really remarkable. 

Two observations made in our small series may be of interest; 

The preparation of chalmoogra oil esters comes in a bottle "with a top which 
screws on, and has no lubber diaphragm or other tyqie of modern sterile packag¬ 
ing. This caused us some worry regarding the sterility of the preparation. On 
investigation, however, the possibility of this oily solution, containing 4 per cent 
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